“Attaboy, Joe... 
light up a Camel 
and look natural!” 


Just seems that Camels are always “in 
the picture” wherever you go—and your 
taste and your throat will tell you why! 


Yo CAN'T print the flavor of a cigarette, You 
can’t snap it with a camera, painc it with a brush, 
Only your own taste can tell you which cigarette 
you like best. And only your own throat can decide 
which cigarette “likes you” best. Give your taste 
a chance to judge the rich, full, mellow flavor of 
Camel's superb blend of costlier tobaccos. 
Give your throat a chance to experience 
Camel's mildness, coolness, and kindness, 


Try Comets on your own T-Lone, T for toste, T for 
throat, the trve proving ground for a cigarette. 


Camels — Fist in the Service 


With men in the Army, Navy, Marine Corps, and Coast Guard, 


the favorite cigarette is Camel. (Based on actual sales records.) 
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MAIL COUPON FOR ‘WEEK’S FREE TRIAL! 


in One GIANT Book! 


12 Big Volumes in One! 
10,000 Separate Subjects 


The Instant Question-Answerer 


for Laboratory and Shop-Workers, 


Mechanics, Home Scientists, Students 
‘The vast wealth of useful information in the Scientific 
Encyclopedia, if published in the ordinary way, would 
fill more than 12 average-size volumes. Here is just a 
brief outline of some of the subjects covered: 

CHEMISTRY: Chemical elements—symbols, atomic number, atom- 


ic weight, density, hardness, melting point, 
actions, occurrence in nature, method of product 
uses in industry, Compounds—full information, 
ing manufacture and use. Orga 

trial products. Agriculcural che 


PHYSICS: Mechanics, heat, light, sound, electricity, 
magnetism, X-rays, fully covered; principles and ap- 
plication profusely’ illustrated. 

MATHEMATICS: From fundamentals of arithmetic to 
Rebra, geometry, trigonometry, calculus, difterential 
‘equations, etc.; with special emphasis on theie applica- 
tion to science. 

ASTRONOMY: Articles cover the entire subject. Each 
important constellation is shown on a star map 40 that 
ic can be easily located i the sky. Complete informa- 
tion on planets, use of celescope, spectrometer, etc. 
ZOOLOGY: The whole story of life from the tiniest 
single-celled organisms up to man himself, including 
vast numbers of common insects, mollusks, worms 
birds, fish, reptiles, mammals. 

MEDICINE: Thorough coverage of anatomy, circulatory 
system, nervous system, muscular system, skeletal. sys- 
tem, excretory systems, etc. Vitamins, hormones. Bac- 
Leriology. Diseases—symptoms, diagnosis, treatment. 
Drugs. Latest researches and findings. 

MECHANICAL ENGINEERING: Principles of mechanics, 
machine design, engineering parts and instruments. 
‘Types and functions of bolts, cams, gears, and other 
fundamentals up co automobiles, aeroplanes, locomo- 
tives, etc. Steam, gas, gasoline, diesel engines. 

CIVIL ENGINEERING: Surveying. Bridges, highways, 
railways—every subject thoroughly explained. 
ELECTRICAL ENGINEERING: Motors, generators, light- 
ing, radio and ‘elevision—every branch fully covered 
and clearly illustrated. 


The foregoing is only a partial list of the countless 
special subjects covered. You will find hundreds of 
articles on GEOLOGY, BOTANY, NAVIGATION, 
CHEMICAL ENGINEERING, and, in fact, any spe- 
cial branch of science in which you want information. 


EXAMINE A COPY FREE 
Ic is dificule in this limiced space to give you a com- 
plete adequate idea of the immense amount of material 
contained in the Scientific Encyclopedia. See this vol 
tume for yourself, without expense or obligation. We 
will send ie to you for free examination. D. Van Nos 
trand Co., Inc., 250 Fourth Ave., New York 3, N. ¥. 
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Ir You Ane finding it difficult to 

buy “Eveready” flashlight batteries 

this is the reason. Nearly all we 

make are going to the Armed Forces FRESH BATTERIES LAST 
and to essential war industries. This LONGER. -- Leok for 
leaves very few of these long-life, "™* “=*°""* ‘ 
dependable flashlight batteries for 

civilian consumers. 


Back up our hard hitting Infantry boys with 
War Bonds, Buy all you can afford. 


The registered trade-mark “Eveready” distinguishes products of National Carbon Company, Inc. 


en Four Avenue. New York 10 
i SS TATA os Bet 
‘iearly ‘subscriptions tothe United Biaten,, 82.30, 


Tune is a definite LCS. type. The records of 

100,000 current students ... nearly 5 million 
students since 1891... supply the outlines. 
Here’s how the typical enrollee shapes up at 
the time of beginning his studies: 

He is an adult. In wartime he is in the 
Armed Forces or in vital production. But war 
or peace, good times or bad times, he is an 
employed man. Circumstances have prevented 
his attending a college but he is ambitious, 
ent, determined to acquire the speci: 
ized training that will help him in his present 
job and prepare him for a better one. 

Does the description fit you? Then you'll be 
interested in what LC.S. helps these students 
to achieve. In a single 30-day period we have 
received as many as 635 student letters report- 
ing advancement in salary and position. In a 
period of 120 days we have received 1,920 
such reports, 

Graduates include the presidents, board 
chairmen, chief engineers or chief chemists of 
some of the largest steel, airplane, chemical, 
railroad and electrical equipment companies 
in the country. Thousands of others have reg- 
istered substantial successes in their chosen 
fields, Here's the kind of coupon they signed 
and mailed, 
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AUTO-LITE 


PARK PLUGS 


IM SERVICE ON EVERY FRONT 


2wen nw 
. wonder what fer?” 


To find out, quickly and accurately, 
whether your plugs are wasting gas 
coupons for you, drive in to your local 
Auto-Lite Spark Plug Dealer. Ask him Tune In 
for Auto-Lite's famous “Plug-Chek"”—the 
scientit spection service that helps 


spot the plugs that, waste gas. You may GREAT RADIO SHOW 
find all that is needed is cleaning or 
regapping your present plugs. But if new 
ones are necessary, install Auto-Lites, 
the spark plug that’s ignition engineered. 


Featuring men ond women at 
THE ELECTRIC AuTo- LITE COMPANY the fighting fronts 


TOLEDO, 1 + + OHIO Tvesdoy Night — NBC Network 
BACK THE ATTACK BUY WAR & 
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He's carrying quite a load but he’s doing all right. And 
he's mighty grateful for your help—especially when 
Long Distance circuits are crowded. 


Then the Long Distance operator may say — “Please 
limit your call to 5 minutes.” Saving telephone time is 
important in wartime. 


BELL TELEPHONE SYSTEM 
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Mechanics & Handicraft 
A TECHNICAL JOURNAL OF SCIENCE AND INDUSTRY 
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value their PSM's so highly that 


they keep every issue. Some old- 
timers have files going back 10, 
15, and 20 years. 

But there's a war going on, 
and this is no time for sentiment. 
Paper is urgently needed {or 
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POPULAR SCIENCE 


AN ALL-STAR CAST OF 
AMAZING BIRDS AND BEASTS 


f novie! 
fou'll laugh at fur and feather clowns! You'll 
gasp when a full grown lion leaps on his trainer with savage fury! You'll 
thrill ac the drama of against saber-like teeth! 
Own this great Castle Film! Thrilling adventure every time you show it! 


“'Chimp's Vacation” 


See the lightweight Chimp 
act like a heavy 


“Fishing Thrills!” 
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form below 


TODAY! 


A riot of fun in this mis- 


rhythmic dances, odd. an: 
‘chieffilled home movie! 
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Coming Next Month 


SHOTGUN PELLETS—both for hunting and 
for sharpening the shooting eyes of warplane 
pilots and gunners—are still made by the time- 
honored method of dropping molten lead into 
water in a shot tower. How gravity does this 
important wartime job, and also helps in sort- 
ing and culling the product, is told in text and 
phatographs. 


ELECTRONICS will play a large part in shap- 
ing the better life that is coming after the wai 
In a series of articles, Carl Dreher has been 
describing the miracles it will perform in com- 
munications, amusement, and industry. In the 
fourth and last installment, he tells how the 
vacuum tube will contribute to public health, 
making us all feel better and live longer. 


SHIPS TALK WITH FLAGS. Do you know 
the meaning of those gaily colored pieces of 
bunting that flutter from the halliards? An ar- 
ticle illustrated in full color teaches you the 
ABC's of the language of the sea, which is use- 
ful in both peace and war. Those flags aren't 
there for decoration, except when the ship 

jresses up"—and there's a story in that, too. 


e 


BAILEY’S WONDERFUL BRIDGE helps 
our armies to keep right on the heels of the 
retreating enemy in spite of his desperate de- 
molitions. This grown-up Erector set will be 
described and illustrated fully with photographs 
showing how it is erected by a few men, work- 
ing on only one side of a stream. A picture of 
one of these bridges completed is on page 71 of 
this issue. 


DON’T THROW AWAY that old, “broken” 
flashlight! With a little trouble you can make , 
it as good as new—or, at least, as good as many 
new ones that you buy in these days of priori- 
ties and such. A practical article tells how to 
repair out-of-order switches and cure most of 
the other ills that flashlights are heir to. Wiring 
diagrams, too. 


CHECK YOUR EXHAUST SYSTEM! Ordi- 
narily, no part of a car gets less attention, but 
trouble here can cause serious damage to your 
‘engine—and even endanger life. Tom Me- 
Cahill gives you some valuable tips on looking 
for trouble in this too-often-neglected area— 
and advice on what to do about any trouble 
you may find. 
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THE TOP MEN in Industrial Posts 


often are I. C. S. graduates 


‘Tue men holding the top indus- 
trial jobs didn’t get there by 
wishful thinking. They had am- 
bition and intelligence . . . and 
they applied them to obtaining 
essential training. Many enrolled 
with the International Corre- 
spondence Schools, famous for 
53 years as a training system 
for industry and commerce. 
When a committee of ranking 
U. S. scientists voted Modern 
Pioneer medals to the outstand- 
ing inventors of the past 25 
years, 59 of the award winners 


BOX 7690-K, SCRANTON 9, PENNA, 


t of obligation, please send me booklet and full particulars about the course before which I have marked 
Tlectrical 
: 


stated over their own signatures 
that they had studied I. C. S. 
technical courses. 

Successful I. C. S. graduates 
are numbered by the thousands 
and they include presidents, pro- 
duction managers, chief engi- 
neers, head chemists of some of 
the greatest airplane, railroad, 
steel, chemical and electric com- 
panies in the nation. 

You have ambition and intel- 
ligence. I. C. S. has the training 
you need to get to the top. Mail 
the coupon today. 
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to PROVE I can Train You 


Good Jobs Like These Get Into a Busy Field With 
Go To Men | Train a Bright Peacetime Future 

BIG DEMAND NOW FOR WELL-TRAINED 
RADIO TECHNICIANS, OPERATORS 


I will send you my Lesson “Getting Acquainted with | 
Receiver Servicing” FF 


, to show you how practical 
it is to train for Radio at home in spare time. It’s a 
valuable Lesson. Study it—keep it—use it—without 
= obligation! And with this Les- 
q son I'll send my 64-page, il- 
lustrated book, "Win Rich 
dio” FREE. It 
describes many fascinating 
jobs Radio offers, tells how 
N.R.L gives you practical Ra- 
dio experience at home with 
SIX BIG KITS OF RADIO 
PARTS I supply! 


Rewards in R: 


My Radio Course Includes 
TELEVISION © ELECTRONICS 
FREQUENCY MODULATION 


‘Think of the NEW jobs that Television, Freque 
Electronics, and c 
1 will train yo 

the amazing w 


ime developments for peacetime usest 
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You Build These and Other 


Many Opportunities Open for Trained 
Radio Technicians and Operators 


‘There's a shortage today of capable Radio Tech- 
niclans and Operators, The Radio Repair Business is 
booming. Profits are large. After-the-war prospects 
are bright too. Think of the new boom in Radio Sales 
and Servicing’ that’s coming when new Radios are 
again available—when Frequency Modulation and 
Electronics can be promoted—when Television starts 
ita postwar expansion! 


Broadcasting Stations, Aviation Radio, Police 
Radio, Loudspeaker Systems, Radio Manufacturing 
all offer good jobs to trained Radio men—and most of MACE ILNS, INSTA 
these flelds have a big backlog of business that built 
up because of the war, plus opportunities to expand 
into new flelds opened by wartime developments. You 
may never see a time again when it will be so easy to 
get a start in Radio! 


Many Beginners Soon Make $5, $10, 
a Week EXTRA in Spare Time 


‘The day you enroll for my Course I start sending 
you EXTRA MONEY JOB SHEETS that help show 
how to make EXTRA money fixing Radios in spare 
time while still learning. I send you SIX big kits of 
Radlo parts as part of my Course. You LEARN Radio 
fundamentals from my illustrated, easy-to-grasp les. 
sons—PRACTICE what you learn by building real 
Radio Circuits—and use your knowledge to make 
EXTRA money! 


Mail Coupon for FREE Lesson and Book 


‘The opportunity war has given beginners to get 
started in Radio may never 
be repeated. So take the 
first step at once. Get my Les- 
son and  6l-page illustrated 
book FREE. No obligation— 
no salesman will call. Just 
mail Coupon in an envelope or @ 
pasted on a penny postal— § 
4. £. SMITH, President, Dopt. 43, 
National Radio Institute, Washing- 
i] 
! 
" 


2. £. SMITH, President. Dept. 413. 
ra 


ftute, Washington 8, D.C. 


ton 9, D.C. Name. .eeeee ‘ ++ Age. 


Address 


city 


Radio Circuits with 


6 Big Kits | Send 


ithout obligation. Sample Lesson and 
‘win Rich Rewards ia Radio.” (No salesman 


State. 
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The Senet 
SexsUNS 


. ——— 
how toi—become @ whis at 
identity Airplanes: drow 
funny Cartoons; learn tough Jiv Jitsu 
holds ond blows: do tricks with Rope 
like © Cowboy; teach your Dog Tricks, 
develop Powerful Muscles; perfor 
Mogic Tricks; become jul Boxer 
end Wrestler; build Model Airplanes: 
leorn Ventriloquism: ete. ete 
286 THRILL-PACKED PAGES, HUNDREDS. 
OF PICTURES ond “How-to-do-it 
MLUSTRATIONS. A million things 
to do—indoors ond outd 
winter end summer—alone or 


with your crowd. 
800K UNDER 


FR E 1 # TREMENDOUS SURPRISE Sieimeocant rn. 3 er 
1B Eitemwicn Sts New For 


‘G AME) 


ment of 10 GAMES, TRICKS, PUZZLES. 
Can be played by 1, 2, 3, 4 or more 


i} “y out extra charge, a complete assort- 
ployers. Just the thing for hours and | asdress 


days of enjoyable fun. It is given FREE 
with every order for FUN FOR BOYS! 
Supply is limited, ORDER NOW! == — 
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Whats My Job?-\Manufacture 
Weaklings into oP 


MEN!(¥ :* 


‘Actual photograph ot the 
fan who Shela ine! ale 
a Moat Per= 
joped Stan.” 
GIVE ME u skinny, pepless, second-rate body 

—and Til cram it 40 full of handsome, bulging 

ew muscle that your friends will grow bug- 

eyed! . , . TUL wake up that sleeping energy of 

yours and make it hum like « hish-powere 
motor!” Man, 


Let Me Make YOU a NEW MAN 
—IN JUST 15 MINUTES A DAY! 


You wouldn't believe it, but 1 myself used to be a 97-Ib 
weakling. “Fellows called ‘me “Skinny.” Girls snickered and 
made fun ofme behind my back. T'was a flop. THEN I dis Seiten. 


Covered my marvelous new muscle-bullding system 
Tonsion.”"” And it turned me inte such a complete specimen 
Of "MANHOOD. that today I hold the, title “THE WORLD'S 
Most PERFECTLY DEVELOPED MAN.” 
a how | iraded in my "bag of bones 
And tT felt so much better. so much an top ofthe 
‘in My big. new. husky body. that T decided to devote 
ae ite’ helpg other fellows change themseives Into 
Rperfectly developed men’ 


What Is “Dynamic Tension”? How Does It Work? 


husky 


yynamic Tension" is the easy. NATURAL method you 

acti¢e inthe privacy” of your own foom—JUST 15. MIN’ 
FTES EACH DAY-—while Your scrawny shoulder muscles begin omnia 

foneell. opie those spindly arms and, lege of yours 

b ‘and your whole body starts to feel “ailve.” fail of 

zip ‘ana ‘go! 


One Postage Stamp May Change Your Whole Life! 
As I've pictured up above. I'm steadily bullding broad- 
shetlidered, dynamic MEN—day. bs the country over. 
000,000 fellows, Young and old, have already gambled a 
fe stamp to ask for my FREE book. They wanted £0 
ind see for themseives how I'm building up scrawny 
bodies, and how I'm paring down fat, flabby ones—how 


td 
115 East 23rd St., New York 10, N.Y. 


1 want the proof that your system of “ 
namic "Tension sill help make a New Man 
Sf'me—give me a healthy. husky body and ble 
uscular development. Send me your, free 
Book. “Everlasting Health and Stremeth, 


T'm turning them into breath-taking human dvnamos ibs‘ rhe’ ans 
of pure MANPOWER, 
ncake Just a few seconds NOW to fil in and mall Address 
the coupon at right, and you will receive at once 
ge book" Everlastlng Health nnd Strength Zone No 
ith actual soapeshots wi City... any)... .State...+. 
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SPRAYBERRY RADIO TRAINING 


TECHNICAL | 
SC KNOWLEDGE * 


SKILLED 


HERE’S THE ONE PRACTICAL WAY TO TRAIN FOR 


BIG EARNINGS AHEAD IN RADIO-ELECTRONICS & TELEVISION 
J y ST OUT! FREE! rece icic esse monty ot ate 


time. It's your big chance to get ready for a wonderful 
future in the swiftly expanding eld of Radio-Electron- 
tes INCLUDING Radio, Television, Frequency Modula- 
tlon and Industrial 

Ume to start. No 

‘The Sprayberry 
Radio., You can’t get lost. It gets the various sub- 
jects dtross in such a clear, simple way that you un 
derstand and remember, 


1 Show You a New, Fast Way to Test 
jadio Sets Without Mfg. Equipm 
‘The very same Radio Parts T supply with your course 
for gaining pre-experience in Radio Repair work may 
be adapted through an exclusive Sprayberry wiring pro- 
cedure to serve for complete, fast, accurate Radio Re- 
ceiver trouble-shooting. Thus under Sprayberry methods 
you do not have one cent of outlay for manufactured 
‘Test Equipment which is not only expensive but scarce, 


Prepares You fo iness of Your Own 
or Good Radio Jobs... Civilian or Military. 
My training will give you the broad, fundamental prin- 


ciples so necessary as a background no matter which 
branch of Radio you wish to spe 


‘my Radlo-Elee= 
tronie training. 


srna 


ENRY ACADEMY OF RADIO 
President 
etre 


Pie FREE cooles of Hor ta MAKE MONE 
RADIO ELECTRONICS "ant TELEVISION. toa iow 
READ RADIO DIAGRAMS and SYMBOLS 


——— Are 


Work. I teach you how to install 
Equipment. If you enter the Army, Navy or Marines, 
my training will help you win higher rating and better 
pay. 
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INVENTORS 


NOW Is the Time to 
PATENT and SELL Your Invention 


Now, more than ever before, is the right time to patent your in 
vention, Why? Because manufacturers everywhere pre 3 
gaged in war production are looking ahead to the future 
Up patent rights now, so they will have new and attractive 


to make and sell for civilian consumption as soon as the war 
over. This is what happened during and after the last war. Hence 
the smart thing for you to do is to look ahead to the future too. 


Protect your invention and yourself by applying for a patent now. 


Patent Guide Shows What To Do 


ncerning Patents that inventors 
tails, sketches, ete 
; how to protect your invention through 
nessed disclosure; how to do this AT ONCE. to 
rights; how Patent Office Records can be checks 
whether the invention is probably 
be paid; discusses costs involved and a practical way these can be 
paid as the application progresses. It tells how some inventors se- 
king; how many simple inventions have proved 
(I succeases ; how Patents covering improvements 
also can be profitably utilized and marketed; tells countless other 
facta of interest, 


Why You Need Expert Assistance 


‘The Patent Laws were enacted for your benefit—to give you protec- 
tion for the features of your Invention which are Patentable. But 0. 150 
eve features must be legally and concisely set forth in the form of 

“claims.” This phase of the procedure is s0 complex that the Patent ver 

fice saviaes the Inventor fo engages competent Registered Patent Me Aanical 
Attorney. We maintain a large stafl—carefully trained Texiste 
Datent"attorneys—expert draft courcherste CChAnICA 
ferve you. We have been serving inventors for more than 20 years. 


Take First Step N 
eh CLARENCE A.O'BRIEN 


ea & HARVEY B. JACOBSON 
Hlth MEOH NN, een be a Mattie A 
Fenn eeae ate baae see pores NOW. 


| Sane 
CLARENCE A. O'BRIEN & HARVEY B. JACOBSON | 2-1 er susie, Wes 
case send me. your 48-Pasi 
Eton mn Nform FREE 


“Worthy of your Trust” 
Repictereg Poe 


42-5 Adams Bui 
Washington 4, D. ¢. 


! ame 


FREE BOOK 


CO 
IMMEDIATELY MAIL COUPON TODAY! | City — State 
= — =~ (Please write or print plainly.) ————-t 
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The famous 64-page, 


fact-packed book 


that has stimulated 


E thousands of men! 


‘orging Ahead in Business” is a practical, 
thoughtfully-written book with “punch” and 
common sense on every page. It carries a 
message of vital importance to every man who 
wants to make more money, get a better job 
and improve his station in life. 


Partial Contents: 
© Law of Succe © Highway of Achievement 
© Forging a Career = @ Maki 
© Organized Knowledge © Failure and Success 


Noted Contributors 
Among the prominent men who have con- 
tributed to the Institute's training plan, which 
is described in “Forging Ahead in Business,” 
are: Thomas J. Watson, Presi 
tional Business MachinesCorp.;CliftonSlusser, 
Vice President, Goodyear Tire & Rubber Co.; 
Frederick W. Pickard, Vice President and * 
Director, E. I. du Pont de Nemours & Co. 
Simply return the coupon below, and your 
FREE copy of “Forging Ahead in Business” 
will be mailed to you. 


MAIL COUPON TODAY 


ALEXANDER HAMILTON INSTITUTE 
Depe. 172, 71 West 2ed Street, New York 10, N. ¥. 
In Canada: $4 Wellington Street, West, Toromo 1, Ont. 
Please mail me, without cost, a copy of the 64-page 
book—"FORGING AHEAD IN BUSINESS.” 


Name. 


Fiem Name. 


Business Address 
Position.......++ 
Home Address. 
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LANGUAGE IS POWER 


quickly, easily, correctly 


by 
LINGUAPHONE 


The world Linguaphone Conver 
sational Method brings veloes of native 
teachers INTO YOUR OWN HOME. 


You learn the new language by LIS. 
TENING, It’s amazingly simple; thou. 


Wome-Study Courses in 29 Languages 


RUSSIAN TAPANESE 
PontUcuese CHINESE NORWEGIAN 
and 2 other lanoun 
‘Send for FRE 


LINGUAPHONE INSTITUTE 


S8A.RCA Building, New York 20, N.Y. 
——————————— 
BOOKS FOUND FREE! 
What books do you want? 


‘Lowest market prices on all books. No charge for locating old books, 
‘0: 


: Dor OUT-OF-PRINT 
SEARCHLIGHT BOOK CENTRE — 22 East 17th St. New York City 3 


auaTiOn 


DON'T WAIT UNTIL THE WAR 


1s OVER! 


thas been spe- 
‘Aeronautical 
Engineers and Masler Aviation Mechanics (no flying 
involved). Prepare now lor your Aviation Career. 

today 


Flight. ACTI 


<URTISS 
TECHMICAL AY, 
GRAND CENTRAL AIR TERMINAL 

GLENDALE 1, CALIFORNIA 


INSTITUTE 


MAIL THIS COUPON TODAY! 


tte, Grand Cantral Ale 
tend information 
FREE 


Registrar, Corin. Wright Techies 
‘Tarminal, Clondale (1), California. Pl 
nl profesay ilorrated catalogue om Aviation Training, 
STiithost sbligation .-. Dept. PS-2 


ith Date 


POPULAR SCIENCE 


TO PROTECT THEIR 


INVENTIONS 


MODERN BUSINESS WANTS INVENTIONS 
Practical and novel inventions are in big demand today. 
The opportunity for quick money is enticing. Sales sources 
are many if your invention has merit. But, be su 
you place your device in strange y 
protected. A United Stal you this protection. 
The first step toward inventive success—always is—and 
always has been, the application for a U. S. Patent. There 
is no other way to protect your invention in accordance 
with the laws of this countr 


KE 7 RECORD NOW ff you have an in: 
tion, and wish to secure it for the future, act 2 anes 
dated nov corded in aur office, We will 

invention Record “orm for the purpose. Fill 
Record Form fully describing the nature of your invention, 
aaketch of its ma Mail it to ws 

date it, was received in our office, The earl 
Your chance of combating rival inventors. wh 
your idea later, “Don't delay a sing 
portant step. Your te 

coupon for our FREE 
Book Today! 


HOW WE SERVE YOU AS REG 
PATENT ATTORNEYS The U.S. Patent Office 
ily recommends—unless the inventor is familiar with such 
ices of a Registered Patent Attorney 
nt Application. We are Registered 
to represent you at the Patent Office. 
experience in studying hundreds of types of 
inventions, ‘This gives us the ability ta judge your invention and to 
deseribe it accurately and convincingly in technical language. It 
Rives us the perception to center arguments upon those details of 
your invention. which, in our jud ‘will be looked upon most 
favorably by the Patent Office Exami 


Make 


¥ depend upon it,” Mail the 
Record Blank and New FREE 


‘TERED 


Mail the coupon today for our new FREE: Book, “How 
to Protect, Finance and Sell Your Invention.” and our 
FREE Invention Record T% step will 


pave the way, to future security for you and your 
Family. 


Net "Today! 


—we can tell you it may pro 


g pale anesthe we cen tol oe 2 


the security and 

McMORROW & BERMAN 
Patent Attorneys 

1421 Albee Building 

Washington 5, D. C. 
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Know How Successful 
Inventors Protect ond 
Sell Their Inventions 


‘Protert, ‘Pinanee an elt 
sm these important fae 


is a prior U, S. patent 


How you 


itent_an improvement on 
Something 


funds fo patent and pro- 
tion. 


How to prote 
making” royalty 
ments, 


HENCE came the knowledge that built the Pyramids 

and the mighty Temples of the Pharaohs? Civiliza- 

tion began in the Nile Valley centuries ago. Where 
did its first builders acquire their astounding wisdom that 
started man on his upward climb? Beginning with naught 
they overcame nature's forces and gave the world its first 
sciences and arts, Did their knowledge come from a race now 
submerged beneath the sea, or were they touched with Infinite 
inspiration? From what concealed source came the wisdom 
that: produced such characters as Amenhotep IV, Leonardo da 
Vinci, Isaac Newton, and a host of others? 
Today it is known that they discovered and learned to inter- 
pret certain Secret Methods for the development of their 
inner power of mind. They learned to command the inner 
forces within their own beings, and to master life. This secret 
art of living has been preserved and handed down throughout: 
the ages. Today it is extended to those who dare to use its 
profound principles to meet and solve the problems of life 
in these complex times, 


This Sealed Book—FREE 


Has life brought you that personal satisfaction, the sense of achieves 
ment and happiness that you desire? If not, it is your duty to your 
self to learn about this rational method of applying natural laws for 
the mastery of life. To the thoughtful person it is obvious that every- 
‘one cannot be entrusted with an intimate knowledge of the mysteries 
of life, for everyone is not capable of properly using it. But if you 
are one of those possessed of a true desire to forge ahead and wish to 
make use of the subtle influences of life, the Rosicrucians (not a re- 
ligious organization) will send you A Sealed Book of explanation 
without obligation. This Sealed Book tells how you, in the privacy of 
your own home, without interference with your personal affairs or 
manner of living, may receive these secret teachings. Not weird or 
strange practices, but a rational application of the basic laws of life. 
Use the coupon, and obtain your complimentary copy. 


The ROSICRUCIANS 


SAN JOSE (Amorc) CALIFORNIA 


A SECRET METHOD FOR 
THE MASTERY OF LIFE 


‘AMENHOTEP IV 
Founder of Egypt's 
Myntery Schoole 


Use this 
coupon for 
FREE 

copy of book 


The Rot 


jerucians (AMORC) 
San Jove, California 
Please send free copy of Sealed Book, 
which I shall read as directed. 


NAME 
ADDRESS_________. 
crry. 
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POPULAR SCIENCE 


INDREDS of thousands of 
white collar workershave 
put on war overalls for the du- 
ration, Millions of both white 
collar and overall workers have put on uniforms. 
Hosts of home women are patriotically taking 
jobs. 

After the war, millions will be coming back from 
army, navy and air force to civilian jobs; great war 
materials factories will be re-converting to civilian 
production; old peace-time functions of business 
will be springing up—where will you fit in the 
situation? 


If you are wise, you will look ahead and prepare. 
‘You will not wait on chance. You will analyze the 
probable conditions in peace employment, decide 
where your likes and aptitudes fit best, and get 
ready. You will decide whether your best opportu- 
nities lie in production or office or store. You will 
determine whether you wish to work for someone 
else or develop a business of your own. You will 
train now to be above the average and, 
therefore, surer to get the opportunity 
you want after the armistice. 

Nor will you wait very long. Nobody 
knows when this war will end or how soon 
this problem will hit you in the face. 


Which will YOU wear 
after the war? 


DEPT. 983-8 


major fields of commerce and 
industry,and we have gathered 
a wealth of information about 
job opportunities and re- 
quirements. That information is at your service. 


We Can Help You Prepare 


And when you have decided what field of work offers 
most to you for a life career, we can help you pre- 
pare for it—quickly, economically, thoroughly, in 
your spare time and without any interference with 
your present work—if it is in the list below. A 
48-page booklet on the field of your choice, discuss- 
ing the field and our training for it, has been pre- 
pared to help answer your questions, The coupon 
below or your letter will bring it to you, without 
cost or obligation. 

Do not delay. Whether the war lasts six montis 
or three years, now is the time to make sure your 
preparation for postwar success shall not be “too 
little and too late.” 


whe Sait Extension University 


Al Correspondence Institution 


417 5. Dearborn St., CHICAGO 5 


I want to pick my career for after the war and get ready for it now. 
free booklet 


‘Send me your 


We Can Help You Decide 


If you have some question either about 
postwar opportunities or about your own 
fitness for some particular one, probably 
we can help you. In our 36 years, over one 
million adults have enrolled for our train- 
ing, we have built training courses for many 
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0 Foremanship 


‘on the field I have checked below and full 


information about your training in that field. 

CU Industrial Management 
C Accoun: 

G Law: LL.B. Degree 

G Trafic 
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WHY CAN’T YOU 


WRITE? 


Is much 


mpler than you think! 


fundamental 


feats "Fe coupon whit Wetme 


is) 


Get In at the Start—and Grow 


¥ 
4 
Plastics is a new industry which the nation’s war 
D) needs is forcing to quick maturity. Already Pi 
ties are indispensable in practically every branch 
of the Serviee—Aireraft, Ordnance, Chemical, 
Marine, Signal Corps, ete. Opportunities ? Nearly 
everything, from homes to elothing, from gadgets 
to tools, will be affected by Plastics. 


Spare Time Training Now Ready 


‘The time to get started is nov, You can prepare 
at home, in Your spare time, to take your place 
in an infant’ industry ‘that even ‘now is leapini 
into prominence. a ew, prac 

is now ready’ to, help yo realize your ambitions 
af ‘Act now. Don’t 


ARE YOU HANDY WITH TOOLS? 
Learn to Be a Service Mechanic in 


REFRIGERATION 


and AIR-CONDITIONING at Home 


Exceptional opportunity for men of all ages up to 60. The 
Gemand for repair and service mechanics in REFRIGERATION 
Snd AIR CONDITIONING fs acute, and will continue long after 
the war. Our practical, thorough course trains you at home. 
It's easy to grasp. A common school education is enough. No 
previous experience is required. Learn how to 

Start your own business with $30 worth of tools 
in garage or basement. Or take = Job in this 
Dig pay field. Write for Free Booklet today. No 
obligation whatever. 


MECHANICS TRAINING SCHOOL 
4701 W. Pico Dept. $-9 _Los Angeles 6, Calif. 


TRIAL LESSON IN 


* DRAFTING 


jo0d Jobe now in Drafting. Learn AT 
postcard tor TRIAL LESSON and 
Seu how easy to learmand Ret a good ob 


CHICAGO TECHNICAL COLLEGE 


We pay postage. 
Fd authors, new books, popular editions, 
reference, medical 


LEARNING MUSIC 
WITHOUT A TEACHER 


—this easy way 


VER. 750,000 students have en- 
rolled ior’ this home study 
method: ‘didn’t know” one 
hote from another—yet they started 
‘simple “tunes by note. 

For thls onder, method 


lessons, "No tedious E 
tice. Every. step ts tHeht before your 
eyes, in Print and pictures, You 
Stn't "to wrong. Soon you ‘are 
Setualty playing. popular pieces ‘on 
Sour favorite instrument 


FREE Print and 
Picture Sample 


See how easily you may learn ta play 
your faverite instrument’ in. spare 
Ume at home at amazingly Jow cost 
Mail ‘coupon today, Address? U. 5. 


School ot Musi, 
& Brunswick Bide. 
yer ey C46ti ye, 


ene 
‘Trompet. Cornet 


‘ther strument 
iPiase Print 


Investigate the DiFOREST’S WAY TO GOOD PAY 


2/RADIO 


7. 9 ELECTRONICS 


DR. LEE DeFOREST 
Rodio-Electronice 


“LEARN-BY-DOING” 
from 133 interesting 
HOME EXPERIMENTS 


Here's n mighty intereatng ... effective 
fe sarted’ toward Radio: Elcetroniex—today 
ilion-Dallar eld that needa many trained men, 

Geld. that” promises to. be one’ of Americas 

BRIGHT SOURCES OF POSTWAR OPPOR- 

TUNITY, Think of the opportynitie to come in 

Radio and Radar manufacture, ¥M Radio, Sound 


Motion Pictures, Industrial Electronics, Broadcast 
Radio, Communication Radio, ete, ¢Study the 
iMlstration tothe right! With  DeFOREST'S. 
TRAININ 

‘operate ST types of Radio Rece 
"Public Adve Syatem=a Wits Microphone 
—"Electrie Bye” devices—a Code Practice Osell- 
Tator—a Light Beam Transmitter-—and 

‘ther fascinating projects. AND THAT'S NOT 


ait crate ee ingens ot 
wiht tar ok ea ane kt dot 
HOUER sopiswat, Heth re yourfor the aking—-FREEI Fills SEND FOR BIG, 
teiban Clea abe . aOR RG. ., 
a ARS SEND BOOK TODAY! TRAINING INGLUDES 
el =" Send for our FRI INSTRUCTION IN 


Judes the use of a DeVry movie projector and TORY FOR YOU!” It's pad 
iim. fins. These valle ACTION movies with belpfuliformaticn about (1) 
pes in way ta aly Warp and remem Your oportuniien TODAY aod 
ber, You SEE hidden actions taking place in Radio parte ned.crcuitma TOMORROW in Radio-Electron- 
HOME TRAINING ADVANTAGE you get only with DeFORESTS. ica—and (2) bow you cam make 
You get 90 modern, lous laf lessons prepared under tbe superrsion 

of 8 foremost Radio-Eleetronice autbority—Dr. Lae DeForent, often x 
failed “THE FATHER OF RADIO AND SOUND-" You get eective in this vast, prowising feld—tho 
EMPLOYMENT SERVICE™and other advantages that can mean so proved ‘DePORESTS “A.B.C™ 
ouch to YOU and YOUR FUTURE. WAY. Mail the coupgn TODAY! 


r 
\ 


MOTION PICTURE 
SOUND EQUIPMENT 
F-M RADIO 
AND. 

TELEVISION 


DEFOREST’S (v=, 


TRAINING, INC. x 


25-40 shad Ar, Doe BA 
Grin toc 

Patel mare MICTORY FoR YOU? 

Pet cai FOLDERS PRE os St oii 

Xam he 

hair 


City. State. 
i Check bere, if under 16, for special information, 


) DoFOREST'S MOVIES HELP YOU LEAR) 
hy FASTER-EASIER 
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It's YOUR future—Make the most of it! 


Start now to earn 
the bigger pay in 
electrical repair 


Others are getting 
practicall—to handle the great variety of 
Rance and repair work TODAY—from this well-known elec- 


trical library. You can too! 

THE LIBRARY OF ELECTRICAL 

MAINTENANCE AND REPAIR 
5 vols, 1826 pages, 1724 Illustrations 

Gives you the “know-how” to tackle 

Job, “Five books show you HOW—to ins 


symptoms, cause 
Take the first step toward improving YOUR future— 
Mail this coupon TODAY 


«+-and the 
errors it 
prevents!” 


USINESS men, secretaries, editors, and stu- 
dents rely upon Webster's Collegiate becauss 
it defines all the words most commonly used. 
Based on and abridged from WesstER’s New IN- 
TERNATIONAL DICTIONARY, Second Edition—"The 
Supreme Authority,” and edited with the same 
Eareful scholarship. 1,300 pages; 110,000 entries; 
$4.00 to $8.75, depending on choice of bindings. 
YoU MAY HAVE TO WAIT FOR YOUR CoPY 
of Wrosran's CoLtzaiare. Paper rationing, plus ex- 
Ceptionally heavy government needs, plus an unprece- 
Sented public demand, make it impossible to eupply 
everyone promptly. Your bookseller will do his best 
{fo provide your copy. Also ask to see: 
‘WEBSTER'S DICTIONARY OF SYNONYMS $4.09 
WEBSTER'S BIOGRAPHICAL DICTIONARY $650 
G. & C, MERRIAM CO., Springfeld 2, Mess. 


WEBSTER’S COLLEGIATE 


A Merriam-Webster 


Buy War Savings Bonds and Stamps regularly. 


MEN NEEDED FOR 


TRAIN NOW ror post-war 


jor_good income, awaits 


Enter This Field For Good Earnings 


jen Ave., Chicago (14), I 


PHOTOGRAPHY 


OPPORTUNITIES 


fy for fascinating 
nia sound, subs 


PORTRAIT 
Cv T I 
Geis stage oP Ee & 
tie teal CP Resear 
foci Corman, 


PNY, Dept: 8 
‘x. ¥. (Pounded 1010) 


Learn this 
Profitable 
Profession 


IN 90 DAYS 

AT HOME 
Money-Making Career Open 
to Men and Women, 18 to 50 


Hundreds of men and women between 18 and 50 make $10 to $20 in 
ie Oay giving scteutiie Swediels Massage atid Hydro-Th 
‘doctors, hospital, 


these or in pei om 
fnoney’frem "home tfeatments given in spare time. 
feresting. money-making profession in Your o¥a home, through our 

matructagy as in our 


while they learn, ‘Begin your training at_once. 


Anatomy Charts & Booklet FREE 


Enroll now and we will Include, at no extea cost, 
Hany needed supyiss.| Fit youre (oni, me 


HOW WILL VOU 


FIT INTO THE 


POSTWAR 


WORLD? 


LEARN PLAST 


Pastics are performing vital tasks in the war... . from 
transparent bomber noses to synthetic rubber and Nylon 
parachutes ... proving their real worth and demonstrat- 
ing the important part they can play in the postwar 
period, This vast new rapidly-growing field is creating 
opportunities. Now is the ideal time to begin preparing 
yourself for a postwar career in plastics! 

LEARN AT HOME-—You can learn plastics in your 
spare time at home without interrupting your present 
work, The Plastics Institute has developed a thorough, 
casy-to-understand course of training, requiring no 
previous technical experience. It offers complete, au 
thoritative training based on industry requirements. 
FASCINATING COURSE—The lessons are readily 
grasped and practical. Every step is made clear with 
‘graphs, diagrams, pictures, Actual specimens of plastics 
materials are furnished. A bi-weekly bulletin, “Plastics 
Trends,” keeps you posted on new developments 


ICS now: 


COMPREHENSIVE. 


nthe various phases of 
plastics from this course . .. materials, designing, mold. 
ing, fabric estimating and plant management 
Acquire a basic knowledge of plastics that can be 
invaluable in preparing you to take your place in this 
great new industry. 


EXCLUSIVELY PLASTICS—The Plastics Institute is 
America’s oldest and largest plastics educational organ- 
ization which devotes all of its facilities exclusively to 
is. It is held in high esteem by members of the 
is industry. Many of our graduates hold respon: 
sible positions in the plastics field, 


START YOUR FUTURE—TODAY! Mail the cou- 
pon below now! We will send you an interesting 
booklet filled with valuable information on plastics and 
tell you how, at small cost, you can prepare for a career 
in this important industry. Don't put it off ! Muil today! 


SPECIAL FEES FOR SERVICE MEN 


FREE BOOKLET 
Send For It Today! 
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Plastics Industries Technical | 
221 N. La Salle St., De; 


Angeles 


1 
Mail in envelope or | 
paste om penny postcard 

! 


stitute 


P5-9, Chicago 1 


! 

| ceatenen: Pere ated ane the booklet "World of Platts aed afeomation 

| on Your training program, I understand there is absolutely no obligation, 

| Nome Occupation. I 

y test Age I 
ty Zone......Sta 

Looe ea ee el 
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5100 MOTOR-GENERATOR for $1725 


MADE FOR U.S. ARMY TANKS BY WESTINGHOUSE 


LIKE AVIATION? 


«+ Then You'll Want This Book 


Fue! 


To anyone sincerely 


Shipped Prepais tor $17.95 (Cash) or €.0,0, on $3.00 
MIDLAND MOTORS, 738 W. Adams St., Chicago 


“How to Make Money] 
with Simple Cartoons” 


A book everyone who likes to draw should have. 
It Is free; no obligations. Simply address 
CARTOONISTS’ EXCHANGE 
Dept. 1449 Pleasant Hill, Ohio 


page uatated book, “New Horizons sf Opportunity asd fll 
(aerwoticn en RAL, hnhoding cow of trcaing. sat fav epporaatenn 


| JAW 


STUDY AT HOME for PERSONAL 


WHAT ARE YOU BEST, FITTED TO DO? 


Discover your Dent abllties through sclntitie apts 


oF WORKING = TEE Re 
p FELLOW: ARTISTS, MAKE MONEY 


| address for Free Vocational Art’ Tes 


7, lear? Splendid copertanition. nee 
AKE Le seat a pow uioware becoming your pyoroe foe aay plas in. No o previo 
y 3 Sonraphy pari 

‘at HOMO oF icon 


2315 Meine hve Dept aoe eM 


Re: 
fhigeration ian exceeds the nu AT HOME: 


eater opportunities. Beg Learn o color photogand miniatures 

train “while on your present job, e edt 5 

fundamentals with profusely iflustrated, eas; 

to-underatand Teasons—followed by actual shor 
a." laboratory. experience, under expt 

Structors, at no extra cost.’ Train for how and 

the future. 


free booklet "Refrigeration and 
Your Guide toa SUCCESSFUL 


NOM ni ; 
arson EASILY “0 EXPERTLY 
tie ad as | SIGN ees LETTER PATTERNS 
Occupation BAD SHOU/CARDs Sone 
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) INTERNATIONAL CORRESPONDENCE SCHOOLS 


OFFER YOU LOW-COST 
TECHNICAL COURSES 


Air Conditioning Power House 


Practical Telephony 
sence Radio, General 
Air Conditioning ee el 
Heating Radio Servicing 


Plumbing clograph Engivecrio 
Refrigeration Taaet Eee : 


soe Mitton Internal Combustion FOR SUCCESS IN MODERN 
Chemistry Schools a 
Shomical Engineering Aviston BUSINESS AND INDUSTRY 
Chemistry, Industral Diesel Engines 


Chomistry, Hep tows 
Mig. Iron and Steet a 


Pulp and Paper Making Mechanical Schools 


Civil, Architectural Airplane Drafting Boiler Making 

‘ond Structural Foundry Work e aetals Combustion Engineering 

Engineering Schools Inventing and Patenting Engine Running 

Architecture Machine Shi soi id 
‘Architectural Drafting Mechanical Dr Petroleum Refining Plant Woolen Desoietncing 
Bridge and Building Mechanical Engineering 

“icgon™ — stteccemGescoe’ BUSINESS and ACADEMIC COURSES 
Building Estimating Reading Shop Blueprints Academie Schools Cost Accounting 

Civil Engineer Sheet Metal Worker Foremanship 

Concrete Engineering Ship Drafting aay Salesmanship 
Contracting and Building First Year College Secreti 

Highway Engineering High School Stenouraphy 

Retail Lumberman Steel Mill Workers Higher Mathematics ‘affic Management 
Structural Drafting ‘Tool Designing Iustrating 


Civil Service Schools 


Structural Engine 


ing Wood Pattern Making 


‘Surveying and Mapping siness Schools ‘City Letter Carrier 
Railroad Courses Accountiog Post Office Clerk 
Electrical Schools ‘avert Railway Postal Clerie 
Electrical Engineering Bookkeeping 
ic Wiring Business Correspondence Language Schools 
ind Electric Welding Business Management French 
Industrial Elect ‘Car Repairer Cert. Pub. Accounting Good English 
Lighting Technician Railroad Section Foreman Commercial Spanish 


c The successful man DOES today what the failure 
i ag pean INTENDS to do tomorrow. Mail this coupon NOW! 
2 Special Tuition Rates for Members of the Armed Forces 
INTERNATIONAL CORRESPONDENCE SCHOOLS 
WE CAN TEACH You! BOX 7689-K, SCRANTON 9, PENNA. 


© Special service and Please send complete information on following subject: 
attention are always 

giventothe student w! Wee pore Teckel, Poshneas oF General Eiweational Bubjeck 
ey pant castw naip te fn which you are interested.) 

order to underst 


REASONABLE TERMS 
MAY BE ARRANGED = 


_Age. 
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See These Sensational 
New Books for 


COYNE ELECTRICAL ond RADIO! 
REFERENCE SET 


job comapetition 


SEND NO MONEY! 


Mail coupen, get entire we 


EE HE It's noe all T claim, » 
i 


month 
aids Cash pi 


BEA MASTER, TROUBLE swooren 


Only Book of Its Kind — 
Streamlined — Easy — earache 


SELECT THE BOOKS YOU WANT TO SEE—MAIL COUPON 
NOW! ALL BOOKS GUARANTEED BY COYNE ELECTRICAL 
SCHOOL, 500 S. Paulina Street, Dept. 64-R8, CHICAGO 


1 Goyme Reterenes Set} Volu. and Free Extra Hook, $15.95 
payments) oF 
eerieal anid Rasdio Trouble Shooting Manual—t Vo 
J amount in 7 Days if 


AGE. 


STATE, 


Buy War Savings Bonds and Stamps regularly. 
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Be An ARTIST! 


PREPARE TODAY FOR THE 
FUTURE THAT LIES AHEAD 
‘Trained Artists Are Capable of 
Earning $30-$50-$75 A WEEK 


Sie 139K, 1115150 St, MW, Washlerten §, D.C, 


STAMMER? 


‘Tals new 128 
tnd Correct 
fer acentine 

cesta far 7 


Dents 1685, Circle Tower. 


WONDERFUL NEW DEVICE 


guldes your hand; corrects your writh 
in a few days. Big Improvement 


"hint ne 


ean put 
them on. Free Samples. oid and aiver. 


METALLIC LETTER CO., 


oir, Book ERE Beet ‘etme ane under IT 


Seis BK” Lake, Chinn 1 


Free for Asthma 
During Summer 


If you suffer with those terrible attacks of Asthma when 
xt Is hot ‘and sultry: if heat, dust and general mugginess 
inake you wheeze and cholte ax if each gusp for breath was 


the very last: if restful sleep is Impossible because of ‘the 
strugsle to breathe: If you feel the disease ts slowly wear~ 
Your life away, don't fail to send at once to the 


Frontier Asthma Co. remarkable 


Utterly discouraged, do not abandon rie ut send today 
ing. Address. 


Fronti Asthma Co. 
462 Niagara St., 


486-M Frontier Bldg. 
Buffalo, (1) N. Y. 


AUpELS S, REERIGERATION, & 


DEL: CARPENTER: UILDERS 
aup bse SAR GER 5% B 36 


iitirations, ext covers. Pocket size 
ely 81.3 


exible binding, poe 
ibook is of extreine 


AN AUDEL GUIDE IS A GOOD FRIEND! 


Use the brains and experience of others in these Guides of the 
Trodes. 


1g 
Guide in your home. Stort the Easy Payments if satis 
wee CUT HERE se 


Beers WORKERS ie IM A I L 0) R D E R 


Pry ‘inside information. ‘sneet "si 
Input fact, gues, potaters in every0ay language. Vrueo. ). AUDEL & CO,,49 W. 23 St, New York 10,N.Y. 
AUDE iS SHEETMETAI Please mail me for 7 days’ free examination the 
ERN LAYOUT Brooks marked (X) below. I agree to mail $1 in 7 
s on each book or set ordered, and to further 
1 mail $1'a month on each book oF set ordered until 
Ihave paid purchase price. 


sheet met 


ie Yatiern Detelopment Shop Procedutee Bf _IfLam not satisfied with GuidesI will return them. 
o — REFRIGERATION & Air Conditioning Guide $4. 
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AUREL HANDY BOOK OF I SAtdss GARDENERS @ GRoweRs GUIDES (4veln}) € 
PRACTICAL ELECTRICITY CAugels ENGINEERS and Mechanics is 
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The Steady Pay Profession 
Good Times or Bad! 


SCIENTIFIC CRIME DETECTION 


FOLLOW It Is Easy to Learn! 


TS MAN, 
1 pill teach you this, fascinating 
selence during Pour spare time ot 


© Biecarms Vacnte 


en now successfully 
Adentideation bureaus 


Bepperg vont oberon 


Sharing in the weneroys 
‘Offered for wanted criminals. 


53 PER CENT 


9f tl enification Bureags in the 


Fpererosenta 
ates afl A.B. A majority afte 
fren are heads of Bureavs. 

Them: kmew snothing Fach 
etection before ‘with me, 
lattes iy ae sea ie 
iy, fog fal partcalars fd ‘free 
book. Give nge- 


IED SCIENCE 


BLUE BOOK 


Thiabook is fullof exciting 


nmin low: cone Cp 
‘coupon ow. Mal itioday 


INSTITUTE OF AP! 


‘chiens 40 

Part. send me the 

Poeidentieation Box 
ther with 


Rerature will be sont ORLY 


Dance in 5 Days . .. OR NO COST! 
NEWEST STEPS—Rhumba, Samba, Conga and Jitterbug 


Let dancing open the door co —alsothe ever-popular Waltz, 


Romance and Happiness for Fox. Trot, and many old- 
‘Ou! Thissensationalnewbook time favorites. SEND NO 
lps you learn the latest steps, MONEY! 


quickly, easily. A revolution: 
ry book that offers a short-cut 
to dancing. MAKE THIS TESTI 


Sead today for Betty Lee's 
amazing book—i's packed full 
ff diagtams and cells in simple 
Faguage hawt do ee Jer 
bus Rhumba, Conga, Samba 
and other exciting new dances 


‘Act now, and we'll send 

ou asa gift, 2 additional 

Books FREE ‘of any extra 
‘op Tapping, 

Steps." And te- 

p04 satisfied with 

Sydaye you may 


result 
return. the our 
‘Stary st be eetanded 


Adrons 


THIS GREAT BOOK 


Every farmer, ever 
Tover of horseften 
‘should bave acooy oft, This auiaa 
uy book tells bow to kgow horses — 
how to break them — bow to tala 
them ow to make move 
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‘offer of a course in Apliaal Breeding 
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BEERY SCHOOL OF HORSEMANSI 
Pleasant Hill, Ohio 
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KUHN SCHOOL OF CARTOONING 
420 MURPHY BUILDING Dept. 5, INDIANAPOLIS 4, INDIANA. 
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Send for FREE Lesson 
and Prove to Yourself How 
Quick and Easy You Get 
Ahead in Radio by the NEW 


guia METHOD feo TRAINING 


Learn by Doing! 


Use real Radio 
Equipment Furnished 
with your Course 
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Bathtub Mystery Correctly 
Solved by 40 Readers 


8.H.’s problem of the bathtub phenomenon 
has a very simple explanation. When some- 
one is sitting in the tub, the water level is 
higher. Since Force equals Density times 
Height, the force sending the water out is 
greater. Incidentally, I certainly do enjoy 
reading my brother's copies of P.S.M., espe- 
cially the Readers Say column.—Miss J. F., 


‘Washington, D. C. 

Evidently the ** isobiriion 
habit of scientific es) 
contemplation is + oe 
practically univer- DENseR? 
sal among Amert- on 
ca’s 130,000,000 bath- 
ers. There is first- y= 
class precedent for ty 


this sort of thing, 
for, as you will 
member, it was 
while sitting in the 
bathtub that the 
Greek inventor 
Archimedes, about 
two centuries be- 
fore Christ, hit upon the principle of specific 
gravity, shouted “Bureka!” and, with nothing 
on, rushed out to tell the world—Ed. 


This Man Would Beat LST’s 
Into Plowshares 


Wuen the war is over, I would suggest 
that we strip the armament off the LST’s 
and use them to set up trade routes among 
all the islands of the seven seas. Transpor- 
tation and communication form the life line 
of civilization; lack of these is the basic 
cause of suspicion among tribes and nations. 
Make the trade routes free; make travel 
and ¢eBmmunication easy; keep them that 
way and we shall have gone far toward 
abolishing wars. LST’s don't need a wharf 
or expensive port facilities for loading and 
unloading. You just pump out the ballast, 
run up the beach at high tide, take on 
enough ballast to hold the ship in place, and 
then when the tide is out, unload and pick 
up another cargo. When the tide comes 
back, you proceed easily to some other spot. 
It would be a cheap means of inter-island 
communication.—R. F. M., Evansville, Ind. 
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Staff Artist's Preview of 
Miles 35 Rings the Bell 


‘Stewart Rovse’s conception of the new 
British Miles 35 plane shown on page 93 of 
the August P.S.M. is remarkably like some 
actual photographs that I have seen since 
the magazine appeared. How does he do it? 
—L T. McN., East Orange, N, J. 


All that Rouse worked from was the in- 
formation that came through far in advance 
of any photographs. Those who have fol- 
lowed his work in P.8.M. must know that his 
knowledge of aviation and other branches of 
mechanical progress matches his skill as an 
artist. And when he uses his imagination, 
the result is based on sound scientific princi- 
ples.—Ed 


Shoots War Idea 
Full of Holes 


Iw your article “War Ideas" on page 91 of 
the May 1944 issue of P.S.M., you have 
shown a bullet that defeats the purpose of 
the self-sealing aircraft fuel tank, However, 
as far as I can see, the device won't work for 
the simple reason that the bullet must first 
pass through the skin of the fuselage before 
it reaches the fuel tank. The loose-ftting 
jacket of the bullet would embed itself in the 
fuselage skin, and the bullet would pass on 
through to the fuel tank, which would then 
seal itself. In order for this device to work, 
the fuel tank of the airplane would have to 
be exposed. If this were the case, a double- 
walled tank would be the simple remedy.— 
W. W. L, Little Neck, N. ¥. 


W. W. L. is right. Items included under 
the heading of “War Ideas” are published 
for the purpose of stimulating the interest 
of the public in the scientific developments of 
the war and encouraging both amateur and 
professional inventors to use their ingenuity. 
Sometimes these ideas are not workable, as 
‘our correspondent reminds us, but more 
often they are, in which case they help to 
do a job on the Axis.—Ed. 
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THE TOUCH oF 


TOMORROW 


IN THE PLANES OF TODAY 


Vigil in the Age of Flight 


‘ientists in aviation’s re: ‘ch laboratories 
never take their eyes off the future. 


In the arclight of the spectrograph the ele- 
mentary composition of a substance is re- 
vealed and photographed on film. . . The 
X-ray diffraction camera takes pictures of 
chemical structures . . , Electric furnaces test 


steels in fire . . . And strange devices torture 
metals and woods to ascertain their strength. 

Technicians at Fairchild use these and other 
tools constantly in their search for new ap- 
plications, and in their control of quality. On 
their findings may depend an increase in 
power for Ranger ai 


creft engines—may de- 


S. WAR 


BONDS 


pend the design for a new plane to be built 
for a special purpose with new materials. 

Fairchild planes are renowned for their 
flying characteristics . . . their stability and 
ease of control. Inverted Ranger engines, 
inline, aircooled, are noted for their smooth, 
compact power. Both planes and engines earned 
their reputations because of a fundamental 
Fairchild philosophy—painstaking research 
and enginee 


ing excellence. 

Thescientists behind Fairchild doors marked 
“EXPERIMENTAL—Restricted Area’ are, 
through continuing research, keeping “the 
touch of tomorrow in the planes of today.” 


AND STAMPS 


FAIRCHILD ENGINE AND AIRPLANE CORPORATION 


30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 


Ronger Aircraft Engines Division, Fermingdele, LL + Fairchild Aireroft Division, Hogersiown, Ma. 


Subsidiory; Al 
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in Corporation, New York, N.Y. 


Bertington, N.C. + Duramold Division, New York, N.Y. 
‘Afioted, Strcios Corporation, New York, N.Y, 
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You, too, can fly a 


PIPER 
CUB! 


.--and here's a new booklet 
that tells you how 
plus a lot more 


You'll want to fly when Victory is won— 
and it’s easy to learn in a Piper Cub! 
‘There is no deep, dark mystery to flying,as 
you will learn in the new booklet “Piper 
Cub ....In War and In Peace,” which 
tells you the basic principles of flight. 

In addition, it includes an interesting 
history of the light airplane, it covers the 
wartime and peacetime uses of Piper 
Cubs and tells what the coming air age 
will mean to you. You'll enjoy this new 
32-page, aviation booklet beautifully 
illustrated in full color. 

Just send 10c for your copy to cover 
postage-handling. Piper Aircraft Corpor- 
ation, Dept. PS94, Lock Haven, Penna. 


PIPER 44 


POINTS THE WAY TO WINGS FOR All AMERICANS 
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We Knew We'd Eventually Sell 
This Man a Bill of Goods 


I Have been a faithful subscriber to your 
magazine for the last 17 years. In all this 
time I have used P.S.M. as an escape from 
the ordinary routine of life. I own no tools, 
cameras, laboratories, or equipment for pur- 
suing the various 
hobbies that your woescaPe FOR 
magazine so ably ex- EITHER —_—=— 
plains. The publica- oF us! [sceiA" 
tion has served one 
purpose, that of sup- 
plying material for 
dreams of my leisure. 
Now I have found 
ground for complaint. 
‘On page 117 of your 
August edition, you 
clearly showed the C 
correct method for 
exterminating flies 
with the common 
swatter. It works, as I have found to my 
delight. I guess I will have to abandon my 
desultory reading and go to work. I am writ- 
ing to complain that you have shattered my 
complacent regard for your magazine. From 
now on I must consider it a trap for the un- 
wary, set to ensnare him in the ways of in- 
dustry. (P.S, Thanks for the tip).—T. R. J., Jr., 
Buffalo, N, Y. 


Well, now everybody but the flies likes 
P. S. M—Ea. 


Does an Ascending Ball Stop 
Before It Comes Down? 


A urie problem that has caused quite a 
bit of discussion at camp seems to me would 
be a good one for Readers Say. A ball is 
tossed straight up and comes back down, 
landing on the same spot it started from. 
Now the question is: did or not the ball 
stop when it reached the top of the toss? 
‘The general feeling seems to be that it had 
to stop in order to reverse directions. This 
brings up the question of the definition of 
stop and most everyone will agree that he 
thinks of it as remaining motionless for 
some length of time. In order to fit this 
definition, the ball couldn't have stopped at 
all as its change of velocity due to gravity, 
disregarding air resistance, is constant for 
any span of time, no matter how short— 
Pvt. J. M. K, Camp Santa Anita, Calif. 
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million 


\ Vind A WAR BOND TODAY! 


‘THE HALLICRAFTERS COMPANY, CHICAGO 16, 0.5.4 


hallicrafters ravio 


Needles and nails made his first watch tools . 


HE March wind rattled the 
bedroom window. But the 
lantern on the floor gave a steady 
glow to warm the boy's feet. 
‘Then his head bent more closely 
to the work, He nudged the bal- 
ance wheel—and life came back 
into the timepiece. 
Watch repairing was coming 
easier to young Henry Ford. He 
had started at 14 and the first 
watch (today in his collection at 
Dearborn) had been mended with 
ashingle nail, a corset stay, and 
knitting needles. Now, after 
school, he was neighborhood 
watch repairer. 
Everyone was enthusiastic 


about his work, particularly be- 
cause he didn’t charge for it. But 
it wasn't money that Henry Ford 
was interested in. Here was an 
opportunity to learn by doing! 

Years later, the watchmaker’s 
precision learned by Henry Ford 
in those winter nights was to 
guide the building of 30 million 
cars and trucks. Moreover, it was 
Mr. Ford’s knowledge of watch- 
making that prompted inaugura- 
tion of the assembly line. This 
in turn brought shorter working 
hours, increased wages, made life 
easier for millions, and is now 
speeding equipment to preserve 
our American way of living. 


FORD MOTOR 


New cars belong to the future. 
But when tomorrow's Ford, Mer- 
cury and Lincoln cars arrive, they 
will reflect anew the watchmak- 
er’sskill, the workmanship anden- 
gineering resourcefulness that are 
typical of Ford Motor Company. 

As in the past, they will be 
motorcars that are reliable and 
economical, smart and comfort- 
able. And they will be priced 
within the means of the greatest 
number. For Mr. Ford has de- 
clared: “The profits we are most 
interested in are those the public 
gets from using the things that 
we produce. The only real profit 
is the public benefit.” 


COMPANY © 
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And a Short Circuit Might 
Provide Additional Thrills 


IN A recent issue I saw an article on glow- 
ing seats in a theater. I have an idea that 
would also guide moviegoers to their seats 
and would eliminate ushers. The idea is to 
have a pushbutton put on every seat in the 
theater and connect it to a large board in the 
back of the house. On the board have small 
electric-light bulbs connected to the electric 
circuit, Have the bulbs fixed so they would 
either go on or off when a person sits down 
in the seat. Have the bulbs arranged in rows 
on the board, and have a bulb for every seat. 
Have the numbers of the rows marked in 
luminous paint on the floor by the aisle— 
B. G,, Columbus, Ohio. 


New York's Roxy 
Theater for several 
years used an ar 
rangement similar 
to the one B. G. sug- 
gests. A board 
showed a light for 
each unoccupied 
seat in the balcony, 
When the spectator 
sat down, the light 


fust BEA 
FLoP—THeRe’s 


went out. The sys- 
tem is not now in 
use.—Ed. : = 


Tame Rose Hips Are As 
Efficacious As Wild 


Your article on wild rose hips used as 
vitamin C for ascorbic food content is not 
new. In Russia they have been used in sirup, 
marmalades, candies, and a very refreshing 
drink. You can use the seed pods from any 
garden rose hips as well as those from wild 
roses, I have misplaced my statistics on the 
matter, but I believe one teaspoonful of the 
strained cooked mass has as much vitamin 
content as one orange. I tried it last year 
myself—L. L., Brooklyn, N. Y, 


Our correspondent has overlooked the news 
feature of this item in the July P.S.M.: the 
wartime use of a source of vitamin C that 
may be available where such valuable sources 
as oranges, lemons, canned tomatoes, and 
raw cabbage are lacking. Vitamin © also 
occurs in a number of other fruits and vege- 
tables in varying amounts. Among these 
are raw apples, raw or sprouted beans, car- 
rots, and peaches.—Ea. 


SEPTEMBER, 1944 


| 


| 


Buy War Sovings Bonds and Stamps regulerly. 


PYROIL 


... adds life to your car 
“ail 
PREVENTS CORROSION AND RUST 


by protecting cylinder and piston surfaces 


REDUCES WEAR by improving effec- 


tiveness of lubrication 
Jy 
) 


(@, 
PREVENTS SLUDGES AND GUMS 


Ask your station attendant 
to add one pint of Pyroil to 
your crankcase — and one 
ounce to your gasoline tank 
for each 5 gallons of gasoline. 


Manufactured ond Guaranteed by 
Pyroil Company, W. V. Kidd 
Founder, 921 Main Street, LaCr 
Wisconsin. 


YOUR GUARANTEE 13 years’ acceptance by foremost 


cuthorities—race drivers— explorers — engineers 


Keep Buying Bonds 


PYROIL COMPANY 
921 Moin Street, La Crosse, Wisconsin 
| wont my car to last and run properly. Please tell 
me more about Pyroil and how it can accomplish 


35 


Come ss 


COYNE 


for a great 
future in’ 


eats on Real Radio Apparatus! 


for a great Peace time fu- 
job Tn dee 


‘of few opportune 

ica Get teady for a Peace cime 
futtire and a good job NOW with, 
Dractical Coyae Radio Training. 


Many Branches if You 
Have All-around Training 


Wy be sataied with a narrow, no- 
ore fine when by, butting fa. 


fp RAD IO-LL 
aye aatcgrowing field The 
sine ‘Rodio-Electrvnics Men. 


TLL FINANCE 
YOUR TRAINING! 


Pon't Jot lack of meng holt you 
back: You'cin GEE Pantene 
EASY MG Sey ¥ Aas 


H.C. LEWIS, Pres., RADIO DIV. 
COYNE ELECTRICAL SCHOOL 
‘500 S. Palin St, Dept 64-48 Chicago 12 


‘COVNE ELECTRICAL SCHOOL, 
a Sts. Dept. 4H, Chicago 12, Iilinots, 
‘Send FREE BOOK, “Your Future tn Radio-Electronics"™ 
and details of easy *Pay-Alter-Graduation™ plan. 
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TIME SAVING 


Figures Ohms, 
Watts, Amperes 
Volts ... Quickly! 
Any Ohm's Law 
Problem solved 
with one setting 
1 of slide. All values direct reading. (4%"x9") 
1 znd only 10c in coin to cover cost of handling. 
|] OHMITE MFG. CO., 4943 Flourney St., Chicago 44, Ill. 
os = 
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LIQUID MARBLE #s'snicrer 


Liquid state. Glazed or un-giazed. Mottled, veined, snow- 
White, or multi-colored. Unsurpassed on kitchen or bathroom 
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TREASURE NOVELTY CO. 
‘Dept. 1409, N. ¥. 11, N.Y. 


A DANGER SIGNAL 
Often associated with Hardening of the Arteries, 
a Stroke, Paralysis, Heart Trouble, Kidney Disease, 
Snd other grave complications. Resultful treating 
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Are You LOSING MONEY on Work You Can’t Handle? 
= LOSING TIME on Hard-to-Do Jobs? 


You Can Do ANY Basic Repair 
Job on ANY Car Built Since 1935! 
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(listen to this Record! 


SPEAK 
SPAN isi 


FRENCH, GERMAN, OR ITALIAN 


Big opportunities awaiting Americans who speak Spanish 
Learn as easily as 4 chil by listening” to these 
brand-new CORTINA tev 


Only I5 Minutes a Day 


THOUSANDS have found it the most fascinat satis- 
factory method. Here is the quick, easy way to learn Spanish 
for PLEASURE AND BUSINESS,” INVESTIGATE! 


Sent on 5 Days Approval 
_Mrite : Today-WOM! 


4 Short-Cut" 
& is, 


to ‘kaow 
CORTINA ACADEMY (Lanvuors spect for 60 Year) 
Dept, 129, 105 West 40th Street, New York 18, W, 


learns 


tells just 
what you Interesting. 


Gee i 


Please send me {ree—without obligation —your booklet, “The 
Cortina Short-Cut," 1 am ted in (mat 

CO SPANISH (] FRENCH Q ITALIAN 1 GERMAN 
Name 
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Make BIG MONEY in Coming 


Real Estate BOOM! 


PREPARE 
NOW for a 
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TATE Sun 
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‘post-war real estate boom! 


Es 
plete cel home tring Sd ‘Fe 
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t-Card for 
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PRINT ANY PHOTO} 


on Paper,Cloth,Leather or Wood 
SIMPLE, EASY TO USE 


Magic liquid takes only 


CHRISTY PHOTO SUPPLY 
2835 N. Central Dept. 121, Chicago 34. 


MASCOT SLIDE RULE 


TAVELLA SALES CO., 21-M Wi 


INDIANA bial ea COLLEGE 


iss Fie 


UNIVERSITY EXTENSION CONSERVATORY guy (Ss candes, m, 
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WHICH DF THESE CjAceszemaiter 
INTERESTS ec MOST? 


Radio Operatin 
Railway Trai" 


19 & Servicing 


piesel Enginesting 


ec.PeA Drafting & Design srigeratio ee 
Account oains Tiectrical Enginecring Feet Metal Pattern Drafting 
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THINK! LOOK FORWARD! 
Business is making Post-war plans 
Men and Women are preparing for the future 
WHAT ARE YOU DOING ABOUT YOUR TOMORROWS? 


@ Today, choose the job you want—and prepare for it. Or if you are already 
engaged ‘in the work you like best, start training now for quicker promotion. 


Acquire the knowledge that will help you to get ahead faster, make more money 
and have greater security, 


Invest part of your spare time in more rapid progress. Start training now, in 


spare time in your own home. Be ready to grasp your opportunity and step out 
ahead of those who lack the ability you have attained. 


American School, founded in 1897 as an educational institution not for profit, can 
help you to reach your goal 


just as it has helped others 


during the past forty-seven ome = STUDY TRAINING SINCE 1897 


years. Give serious thought 
to the list above. Pick one 
or more subjects that inter~ 
est you, Then check the cou- 
pon at right, add your name 
and address and ‘mail it at 
once. The school will send 
you details on its training 
plan and outline of study 
prepared by specialists. There 
is no charge, no obligation, 


so send the coupon imme- 
diately. 


Dept. 646, Dre: 
SEPTEMBER, 1945 
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uf Take This First Easy Step 
Fe] CHECK, CLIP AND MAIL COUPON NOW 
MG f AMERICAN SCHOOL, Dept. 6848, Drexel at S8th, Chicago 3 
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MEN AND WOMEN! 


An 

hhecessarily have 190 be a 

E complicated, ‘echnical ‘mast 
of machinery,» most 

Nentions are, the ‘outgrowth 

of an "idea" ‘that someone 

to do something ‘better, 
faster” or cheaper. It's 


“invention"® doesn't 


MAYBE You CAN? 
CASH IN ON IT}?! 


‘The only difference between you and a successful, money- 
aking inventor may be that he went ahead and DID SOME- 
THING tors turn thelt 


cheaper.” 


‘BOUT IT! Most professional inv 


‘with the greatest possi 
. When you hold a patent you have the 
Hight to exclude others from making, using of selling your 
Invention fora period of Th yeara 1% which means that no 
Cash in ‘on your {nvention without your permission, 
mutacturer can make money on it without Buying Your 
patent of paying you a satisfactory royalty Unless he wishes 
n court. Furthermore, most manufacturers 

ran invention for commerciallzation uniess 
fArat fled for hie patent, Don’t let the fact 
hat ft may be'a ample invention bother you. . remember 
the paper clip, nothing but a twisted wire . "but today 
iin almost indispensable ‘plece of ‘ofilce’ equipment 


NEARLY A HALF-CENTURY of 
Patent Experience--At your Service! 


NOWis the time to use your initiative! Your frat step, 
‘whieh costs you nothing and doesn’t obligate You 
Into write TODAY. sright now . « for our two big 
books. 64 pages of facie and inforniation,. which fell 
Just how to-go about getting a patent: how to market 
it? Sthat kind of sketch 
OF model is needed: how 
fosuire:” 115 ‘mechanical 
vements: ete. Doyo 
ft t9 cash in on your 
Invention? It's UPTO. 
You" 


victo 


SiEvans & Co 
Werle. Vn. Erane 


REGISTERED PATENT ATTORNEYS 


MAIN OFFICE: 840-K MERLIN BLDG. 
WASHINGTON 6, D. C. 
Flaae send me your books 
Pye Stu, W3UE 
wane a 
ADDRESS. 
CITY AND STATE. 
er | 
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EISSN ing; “Business Administration, Account. 


ings 
ing,, Secretarial Science. TRI-STATE, distinguished for years 
{or its 3-ye- degree courses, offers a’ great advantage to EX: 
SERVICE MEN who can COMPLETE THEIR WORK here 
in the SHORTEST POSSIBLE, TIME. Special preparatory 
dept for thove who lack high school or graduates wo deure 
FRESHER COURSES. Short diploma councs (36 weeks) 

in Surveying, Drafting. Living costs, tuition low. Cosmopol- 
student body. Men and women. 6lst year. Enter Septem- 

March, June. Catalos. 


594 College Ave. 


ANGOLA, INDIANA 


WANT permanent 
ess profession of your 


run as igh 2 460.-1100, weekly after & few weeks home 
thiropady-—easy. termvn. “no further 

5 Write for Tree booklet, 
Stephenson System of Foot Correction, 62 Back Bay, Boston, Mas. 


AMAZING MYSTERY 


api 


Burpee's Seed 
Catalog’ Free 


Gain Power of Mind 
Study Ontology At Home 


Ontology is a clear exposition A 
simple teterpretation of Practical M 

‘will be nent. without oblyga 
Conmia’Hhythin, The Seventh 
Works, ete. Astounding revelations 


Alexander Keene 
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te. Low prices, 


MASON SHOE MFC. CO., Dept. M-43, Chippewa Falls, Wis. 


A Technique for 
Producing 


Where do. the money-makin 
ome from— those 

Successful novels. radio 

moving pictures, 

alias, es 
Younk, ia Ides 
men ii ‘the sdvertising bus'ness. set 
Out to answer this question for his 


Bldents at the University of Chleazo. 
The result Ia a little book that you can 
Fead In an hour but will 
Feat of your life. Ii t 
clearest of language Mr. 
iceveded. in describing the. W 
ind works In ail erective peop 
Rives you the PORE 
Eonsciouciy’ oF tincon 
producing ideas. He ahows you how to t 
Rhat dew prodiiction is, as he says, 
Drocens by"whieh mot ears are brid 
Ring endorsed by editors, collee: protessors, poets 
ul id business exeettives Who. haw 
INIQUS FOR PRO- 
a. Leney back It 
‘Aavertising Publ 
Chiieago 31. Hi 


remember the 


‘Ohio Bt, 


TELEVISION 


Residence school. 36 weeks, Tuition $495.00. Fi 
tuition to VETERANS, You build a television set to 
keep it. Learn in the HEART of the television indus- 
try, Founded 1910, Pioneers in television education, 


NEW YORK TECHNICAL INSTITUTE (of N. J.) 


J Amazing Opportunities 
NOW Open in these 
practical money-making trades 


LEARN AT HOME— IN YOUR SPARETIME 
Prepare fora happy future of prosperity. 
Boon foe eee Sate fBeee 
Fp ae ell 
SRN Wuft# POUT ERIN bacco 
Boldder prem ork tba 
COMPLETE coUNsEnNoRoLocY 
KErE couRsEinmomptocy 
etic ‘Special eee 
Lees 
Dering necenserf. Watchmaking fs base 
tals tat am ot Nai tna 
Jimasing LOW PRICE@ MONEY ACK GUARANTEE 
aaazing Low f geen cuae 
tio 


How to pick locks, decode, make master- 
Hlservice etc. New, self- 


COMPLETE UP-TO-DATE sna | 


r === Free Detaiis— Mail Coupon Today !—=—=— 
NELSON CO., Dept. 8/01, 321 S. Wabash Ave., Chicago 4, Ml. 
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Your Chance of a Lifetime to Own 
theWorld’s Most Complete, Up-to-Date 


ENCYCLOPEDIA of 
| PHOTOGRAPHY 
ag 


Covers EVERYTHING Amateurs and 
Professionals Want to Know About 
Every Branch of Picture-Making! 
TEES, ours sonra tis most merece. 
Tost upsto-date, mont fe How-to-Doskt Reference Rr 
Srelopedia “and ‘Bellsinattuction Course inv Phowoeraphy ever 
produced’ You have at your instant command the help ard ad: 
Rice ef over 230 ending authorities such as Willard D More 
donn‘P.O'Weil, Margaret Bou 
easel ete ncccen of technica 
Who's’ Who’ of the, photographie world. “They have’ mad 
Subject euay to understand. Suita t 
Govege ie ne of EVERY king 
ent. Stull snd action 
posites development pr eter angen ae te 
Portraiture: Nature and Wild Life, Advertising. War Photography 
Sf tg arancement provides StI re i every muglect 
1900 ‘unite of ine 


nal 
ition that cannot be duplicated! Costliest print 
ink obtainable has retained every fine detail of the origina! 
* that is no fonger obtainable today, ‘at any price! 

i¢ Moroceo-Grained BUCKRAM. ornamented: In 


ality a 
Bound’ in. ftee 
Genuine 23-Kea 
career. this tux 


st fong. "Act at once! 


Enjoy a Week’s FREE TRIAL! 


| We will ship you these 10 magnificent, volumes for a week's en- 


Jorment. Ir not delighted. just return the set and owe Us nothine. 
Buti you decide to Keep this iururious set, simply remit the 
| Amazingly iow price in.eay installments as shown below. ‘Mall 

the" Pree-Trial foupon TODAY! National Educational Alliance. 
Ine.” 37 West 41th Street, New York 19. N, Ys 


'-——MAIL THIS FREE-TRIAL COUPON NOW!-——, 


NATIONAL EDUCATIONAL ALLIANCE, Inc., Dept. BOA 
37 West 47th Street, New York 19, N.Y. 

Please reserve for me for a week's free tiJoyment, a set 
of the fer. volume ENCYCLOPEDIA OF PHOTOGRAPHY. 
in De Luxe Binding of genuine Emerald Green Morocco: 
Grained BUCKRAM. utle plaques and ‘ornamentation i 
Fea} 2-KARAT GOLD. 

NOTIFY, me when the books are ready to shi 
send only $1 deposit. On receipt of It ship me thi 
Set preoatd for n week's free enjoyment. At the end of that 
ime. 1 will either return the set and you will refund my 
Sif Gr 1 will Keep the set. and ‘with hen to remit for 
fone ‘volume each month the low price of oni $3.76, plus a 
few tents postage. MMy $1 deporit Will reduce paymient Te- 
Suited on ‘ast ‘rohame to $079 {Gneh-with-order 
Soren) 


and I will 
ie complete 


Site 


nd Zone No. 


Weipa ecto eo! 
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Build with Cement Composition 
Strongly relnfrced with cheap wo 


Be Popular —Learn 
the Newest DANCES 
in5 DAYS—or NO COST! 


aks ith eed 


NEW REVISED EDITION 
‘of DANCING 


WOME INDUSTRIES, 1318 So.20th Avi 


STUDY A Atv HOME 


ef pouting td i oa 


Poel 


erry. 
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FOR EXAMINATION 


MODERN ELECTRICITY 


INCLUDING RADIO 
‘AND REFRIGERATION 


What Every Mason Wants 


We have Important Masonic books for 
Blue “odge, Chapter, Commandery, 
ish Rite, and Shrine. 


SE SeNDINA og 
"RECEIVING, 


eon, exCANDLER SY SYSTEM, §0., 


Sima cHicaco srr ee ED 
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Leary Mount Birds 


Animals, Game-Heads, Fish, Pets,to Tan Skins 


Hunters °° %°" Wonittiaermy Arter 


Xoumill be THRILLED end DELIGHTED. Yoo learn QUICELY, easily AT 
OME: Sour frends will be amased. Hunters f ‘wil 


‘Savé your own hunting trophies. Hi 
spur hae Gog tr proed of, and that takes Ju 
io 


Write name plainly fn coupon or ms 
a poet ferbnta = nose 


ime, Wild-gume te growing scarcer, He 
na das iateee mebirde, MOUNT 
ie than 


a ety amass B 
have them to. 


Without Knowing Higher Math. 


NOW ,.. with these amazing 
‘TRIG-EASY Charts you quickly solve 
problems in plane, compound and 
spherical Trigonometry. Get in line for 
a big-paying job in Tool and Die- 
Machine Shop, Sheet Metal, Layout, Inspec- 
tion, Pattern Making, Die Bore, etc. Over 100 
Trig problems at your fingertips. Used-suc- 
cessfully by thousands. Three charts .. includ- 
ing instruction book . .all yours for only $2.00. 
(Bills, check or money order only.) Don't 
delay! Send now for this short-cut to big 
pay and promotion. Money-back guarantee. 


TRIG-EASY stver cry, caurotna 


SOLD BY EUGENE DIETZGEN STORES IN U.S.A. $ CITY. ZONE. STATE... 207) 
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DRAFTSMEN 
NEEDED 


industry Is clamoring for 
There daftamen for the 


fae gfe 0 ve ie peedeg NOW. The 
pay fs ‘pportunities tor advancement 
Learn at Home in Spare Time 
2 draftaman. 
ihe wonderful Ge Tor promotion that exist 
now. ‘You don't 


Sea aleve eas ESR ‘i, 


Gentlemen: Send me FREE. tnformation covering special trala~ 
Ing in subjects checked Below. No. fon oo tay Dart, 


(ODratting and Deslen 


fF = 
Raliway Training 


Name 


Address... 


When Writing Advertisers Please 
Mention Popular Science Monthly 


‘are already suc- 
San ‘be used 

Men are 

Become 

‘supply is 


nin 
cessfully’ in use by the enemy. ‘Th 
fmmediately for patriotic and personal ‘benefit. 
Urgently needed for vast, profitable development. 
ert in this 8 ruil course only’ $3. 
Order to-day. 


‘How, When ond Where to Apply 
elt 


world. reconstruc: 


Avoid unomploymont . . « 
4 for your Post-War ot. 0. 
ia 


APPLY FOR YOUR OVERSEAS 108 NOW 
ih the ld of thls Report. ‘Write namo and 
(cash, check, or money-order) or order €.0. 
Sits postagn: Hetura in T days for refund if 
not satiated. 
PACIFIC INDUSTRIAL RESEARCH BUREAU 
202 Studio Building, Portland 5, Oregon 


PUCKEL ADDING MACHINE 


‘Sturdy steel construction for tetime use. 


ame and address, We ship Immediately. On 
Selivery. pay postman $2.50 (plus C.0.D, and 


‘case 230. additional 
)= Your money back after 10 dai 
trial if not satished, 


Inventions Wanted 
Patented or Unpatented 


an now be safely sold without patenting 
a haves practical, useful idea for sale, 
Inpatented or patented, writa tedayt 


Chartered Institute of American Inventors 
Dept. 3, 631 Pa. Ave. N. W., Washinston. D. C. 


\PRATENTS 


: AND TRADE MARKS 
€.A.SNOW ECO. 


rad Patent Asserwe ce NTS 
form 
27 soem pumpme, wasmcron 1, 0. ¢. ELE 


PATENTS == 


PERSONAL SERVICE = 


itr 


fit, write today tor Pita 
LF. Randolph, 340-D Columbian Bidg.. Washington, D.C. 
PATENT YOUR IDEAS 


SEND FOR FREE BOOK ———e 


CARL MILLER. Registered P 
Former Member Exam 


Here is « comforting aid for lower plate users. 
Exo Dental Cushions relieve sore spots on 
tender gums; stop lower plate from raising 
‘and clicking, prevent seeds from lodging 
under plate, make plate fit snugger; help you 
wear and become accustomed to new plates; 
‘enable you to eat meal, tomatoes, pears, 
Eclery, lt not @ powder, fe not a paste, wil 
Rot stick to plate. Send 50c for 10 Exo Den 
fal ‘Cushions. (No stomps please.) EZO 
PRODUCTS COMPANY, Box No. 9306, 
Dept. F-93, Phila, 39, Pa. Adm. 


INTRODUCING-New Victory Model 
“HANDIWELD ELECTRIC~ 


Aa WEL 


-=3 PLucs into 
UGHT SOCKET 

@ Victory Model Handiweld 
‘Are Weider operates from 210 


WMaranteed not to burn out 
Repairs tenders, ‘auto bodies, 
radiators, machinery parts, ete 
Take Victory Model Handiweld 


CARTOONING 


MONEY- 
MAKING 


joa |, Penna, 


Pays HosPITAL BILLs 
for Whole Family 


Costs 3c a Day for Adults 
Only 11¢ a Day for Children 


Wahere! Thenew Faily Hospital and Surgical Expense Policy 
Poste and want!"One poly nnure whit he? 
ther eilarens anyone Yvon) months to 68 years” No reed 
fet eranpato Paya upto toll hesital and sure! bl 
Sor EACH and EVERY pesyon inured, Favs tp to 310000 
Scctor'sfeor for operations: ayn up to 8000 for operating 
oom medicines armbulance,eto, Covers sicknessea, accidents, 
perations,ehtdbirth female dinoréore, and mang other das: 
hitee not covered brother policies You elect your own doctor 
od hospital, Ths fallcoverage Family Hospital and Suryical 
Polley lene DIRECT to you a spectal family fates by big 
rong company with over 300) 0.0) in aneta:Tnvestcael 
SEND NO MONEY, but mail the coupon below quick for fall 
details— sent FREE. No agent will call on you. Act today! 
USrertina INSURANCE CO. q 
| Suge gurls Slag enteses Soin. 
Steaine soar FARE INSPECTION Oner ot Low-cost | 
Family Hoalthactos Pas 


NAME. 
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PREPARE FOR 
A GOOD PEACE-TIME JOB 
«+. THAT IS ESSENTIAL NOW! 


xr ‘Mail coupon today for details of my 
famous Coyne “Learn by Doing” 
‘method of practical shop training 

that prepares you for a good war- 

time job with a real future after the 
war—inElectricity,thebig-pay field, 
Serve your country now by getting 

a training and at the same time you 

will be helping yourself by prepar- 

ing for a peacetime future. Age or 

lack of money need not hold 
il you back. 


VLL FINANCE YOUR TRAINING 
et training first; then take 12 months to complete small 
‘lon taltion payments starting 60 days ater your train- 


“LEARN-BY-DOING” AT COYNE 
‘Coyne Trai training, easy to grasp... you 
ing actual Jobs on 
real electrical machinery in my ; 

shops. Not by correspondence—you 
sd right herein my big Chicago 
shops. You don’t need pre- 
vious experience or advanced edu- 
cation. Expert instructors guide you 
every step of the way. 


NOW! INDUSTRIAL ELECTRONICS 
INCLUDED AT NO EXTRA COST 
Now 1 am including with my regular 
extra training in Ine 
‘at ho added tuition 
main at Coyne after 
our Electrical training, and 
extra. training for extra 
‘now and after Victory. 
Earn While Learning — Job 

{Help When Trained 


MEN! WHETHER YOU ARE 16 
OR UP TO 50-GET MY STORY 


My FREE BOOK will interest any fellow who 
ahes to get ahead oven 
Yery litre money. «Fu 
mail it to me aad YOu 
Gotaloe and ah the facts: 
M,C. LEWIS, President ¢ 


COYNE ELECTRICAL SCHOOL 476 p., 


Send me, without obligation, your Big Free Rook. ’ 
Sore aia aoc RONTeS PATS 


bout the extra 1NDUS! Ri 
iigd wath Coyme Electrical Training and give details uf 
'y Tultion-After-Graduation” Offer, 


raver 


AME. 


DDRESS. 
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V ESTABLISH 
YOURSELF IN 
A PROFITABLE 
LIFETIME 
BUSINESS: 
— BIG MONEY 
- INDEPENDENCE 


NO EXPERIENCE NEEDED 


If you are at all mechanically inclined—that is 
to say—can hold and use tools—then you have 
all of the qualifications required for becoming 
@ big money-earning home appliance repair- 
man. It does not matter if you have not had a 
great deal of schooling or had no previous train- 
ing along these lines. Age is no barrier . . . 
nor is any minor physical handicap. 


Read What Other Students Say 


I really believe your course the best investment a 
mechanically minded man can make—Claude E. Allen, 
Indianapolis, Ind. 

Your course on Appliance Servicing is the most complete 
und up-tovdate T have heart of.—Frank Kremen, ‘Taren- 

T have recelved your Course in Appllance Repalring and 
1 must say Iam well pleased with same. I am only sorry 
1 did not have sald course some years ago. I have learned 
Fo much more through this course I would not part with 
M.—Charles Schwarz, Hamilton, Ohio. 


‘The Course in Appliance Servicing arrived a few days 
ago. Want to take out a few minutes of my Valuable time 
to let you know that this Is Just what I have been looking 
for ever since I opened up my Fix-It shop, 1 must admit 
that you told the truth when you said that it contains 
quite a bit more information than I bargained for— 
P. J. Bretl, Sebring, Ohio. 

1 am a mechanic for the Western Union Telegraph Co. 
Three days after receiving the lessons In refrigeration I 
earned the exact cost of the course,—Henry S, Lee, Wash- 
ington, D. C. 
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PREPARE FOR THE FUTURE 


If in war work, start your home appliance 
repair business in your spare time and be set 
with a business of your own when the war is 
over. You don't need elaborate fixtures or ex- 
pensive equipment to be a successful repairman, 
Operate from your garage, basement, vacant 
store, ete. Work as many hours as you wish 
the home appliance repairman is his own boss. 
It’s a profitable occupation for on many types 
rs it is usual for a repairman to charge 
asis of $5.00 to $6,00 an hour! Prepare 
today and make sure of tomorrow's future 


New Course Tells All 


Profusely illustrated, our new course shows you 
in simple, easy to understand language and 
drawings how to make each repair on refrig- 
erators, vacuum cleaners, washing machines, 
motors, etc. Explains and gives you a working 
knowledge of electricity, welding, nickel plating, 
ete. Shows you how to build the power tools you 
need and how to solicit and keep business com- 
ing to you. Not a theory course but an honest 
to goodness course written by and used by re- 
pairmen the country over. Price of course is so 
low that the savings on your own household ap- 
pliance repairs will quickly pay for it. Act now! 


Mail Coupon for 


I i 
= 
1 2835 6. Central Av 1 
I Chicane 34, titinois I 
1 recon od ie a tute abet Asan’ Tate | 
1 Growing Industey—Electrieal Appliance Repalring. | 
H | 
| Name | 
1 | 
| sre 1 
1 1 
1 chy state ! 
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\ Classified Ads only 35¢ per word per insertion, payable in advance. Mini- 


~} mum ad 10 words. White space $2.00 per lin 
issue copy should be in our office by September 5th. Oct: 


u October Ist. 
POPULAR SCIENCE MONTHLY—351 FOURTH AVE.—NEW YORK CITY 10 
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TREATING vlcet—any aC 
euitg rig etnatate 
Sait bce tear 
flog tat eae Mier 
Auenty, S308 went Douge, Orssha "Nes 


PINKLE writes powerful mailorder Jeers. 
igrature, complete, campal 
for famous reat 


I Reascn: 
el Finkle Advertising, 120142 8 
Hou Angeles, __"_"____* 
INDUSTRIAL advertising that 

cod Maen atertinine aha 


ee Bor dot 


fa results 
for small 
rence. 


fewark'1 New Jersey. 


ay 


‘covers. animals, 
‘Gora Wright, ‘Arrays ‘Grande 


4,00, Bterhing, Beit, West 
asin New ore es 


LOW-costing Most, effective inexpensive 
advertising. Van Scop. 1801 W. 11 Pace, 
Lon 
MAILING tig 
ering A 
‘Tolede 3. Onto. 
25 WORDS Classified $1.00. A Berge, P.O. 
Box 383, Wayerous, Georgia. 
‘AGENTS WANTED. 
TR tated noah pea 


‘Details Free. Wallace Ad- 
ey, ‘Central ‘Station “1704, 


he cree renews 
ang Sworn 


ate, promptly. § 


Products Aurora lings 


SEPTEMBER, 1954 


109, GENUINE Tor only 
08. Every ae 


CALL On, Friends With Senaational Per 
neta 


fence. un 
alice’ Bee anh 


BIG Bargains Senate 
i iopeoats, “Toc, 
stloes Lac. ‘Over 100 sen: 


Serehsiee coke ced) 
ibe Selig cane" 


SELL through agents? Your ad in 
column will teach capable, “ambitious 
sim who, are interested tn akine more 


Money, They may ‘be interested ih your 
Broposiion. Advertise ith i. 
Rate 18 only 35e te for 
site to. X- Kelly, Clamiied Section, 
i Fourth Ave. 
SENSATIONAL Self-Seller. Nothing ike 
it, Thrilling. Educational, Stores. Busi 
ness-men. 


intanta,. ” Books) 

‘Fenchers, students Ev % 
‘Want Reliable 

reve actor}, 1841 Miramar, Los" Ai 


Hep 


te, ‘structions, chats, 
2 Nassau Street, New 


FEKOREERY elon fr ny, 
se ai at 


Hodicals and com 
‘ines' Bubscription 


Pia 


‘god laundry, soap deal 
4 freracker. le’ brgt 
‘Sot “Irving” Park, 


i oncent 


eR aen aes 
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ed oe a 
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yl Poracar SCIENCE OPPORTUNITIES 4 


accessory reserve 
becnure gas Tatlonibe, 
. 1365 Ontario, Cleveland 


en Dare Sa 
x ontabie 


PROFITS Selling Novelty Fun Cards, Sam- 
celts, Natichal Specialties, Hox 31-6, 


eating dreirings 42:50 poxtpais. Cy 
mer, 2138 W, Pico, Los Angeles 6. Calif 


GOLD Lacaucred window, Fgm etera. Nea | 


Styles. Absolutely beautiful 
ialaitighe, Atuaz, Peat Halted, alte! | seca 
BELL Transparent ‘Greeting, 

Gcodat Big’ Broa catalog | 

1 Elle, 436 North Wells, Chicago. 


ETY, dollars daily pling automobile 
Proaucts, {samples} ©. 
audmonBidyrs'Toe angeles 13, Galt 


ping Beans; 30— 
100—8be. ‘Ode, 1000—"83.0. 
J.J. Prank, $258 Palm, Rocktord, Tilinois, 
REVOLUTIONARY method Bible Yeading. 

Complete 80c, Minkles', Dayton, 


START progiable bysingss at Rome Sand 
‘Be. for details, J.-A.” Williams, 6685 
New York 63, New York, 


STEAM Automobiles! Send 2se for Utera- 


GET Dollars by Maili 902 Prof. Instrac- 
ions 106. 'Bogurd’ 1, Missour 


PLAYING card yume, 250% proat, Sample 
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Bundy: Box 125-B. Wousaa. Wisconsin. 

AVIATION 
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Thirty years ago, in Forbidden Tibet, behind 
the highest mountains in the world, a young 
Englishman named Edwin J. Dingle found the 
answer to this question. A great mystic opened 
his eyes. A great change came over him. He 
realized the strange Power that Knowledge 
gives. 

‘That Power, he says, can transform the life 
of anyone, Questions, whatever they are, can 
be answered. The problems of heaith, death, 
poverty and wrong, can be solved. 

In his own case, he was brought back to 
splendid health. He acquired wealth, too, as 
well as world-wide professional recognition. 
Thirty years ago, he was sick as a man could 
be and jive. Once his coffin was bought. Years 
of almost continuous tropical fevers, broken 
bones, near blindness, privation and danger had 
made'a human wreck of him, physically and 
mentally. 

He was about to be sent back to England to 
die, when a strange message came—“They are 
waiting for you in Tibet.” He wants to tell the 
whole world what he learned there, under the 
guidance of the greatest mystic he ever en- 
countered during his twenty-one years in the 
Far East. He wants everyone to experience 
the greater health and the Power, which there 
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rayer Fails? 


came to him. 

Within ten years, he 
was able to retire to 
this country with a 
fortune. He had been 
honored by fellowships 
in the World's leading 
geographical societies, 
for his work as a ge- 
ographer. And today, 
30 years later, he is 
still so athletic, capa- 
ble of so much work, 
so young in appear- 
ance, it is hard to be- 
lieve’ he has lived so long. 

As a first step in their progress toward the 
Power that Knowledge gives, Mr. Dingle wants 
to send to readers of this paper a 9000-word 
treatise. He says the time has come for it to be 
released to the Western World, and offers to 
send it, free of cost or obligation, to sincere 
readers of this notice. For your free copy, ad- 
dress The Institute of Mentalphysics, 213 South 
Hobart Blvd., Dept. K-279, Los Angeles 4, 
Calif. Readers are urged to write promptly, 
as only a limited number of the free books have 
been printed. 
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'E HAS commanded the 

121-foot tugboat Ed- 
mond J. Moran through 
100,000 miles of stormy, 
submarine-infested seas. 
Born in Hamburg, be has 
been an American citizen for 
28 years, During the war, 
he has been saving men and 
ships from Germans, Japs, 
and Davy Jones. 


CAPT. HUGO KROLL 


from the torpe- 
tug slanted a flash of 

blacked out, ond then 

° 

one last member of the crew was saved 


The Tughoat That Went Out to War 


From Greenland to Alaska, this 


seagoing powerhouse has 
played tag with U-boats and 
braved the deep-sea storms to 
help out our fighters. Read the 


tale of her adventures, which 


even a destroyer might envy. 
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‘OR 30 years, Capt. Hugo Kroll chugged 

‘around New York harbor, towing garbage 
barges and shoving liners in and out of 
slips. But for three years now, the Big 
Lady with a Lamp who symbolizes liberty 
has seldom heard his whistle. For the cap- 
tain and his super-towboat have been roam- 
ing two great oceans, saving men and ships 
from Germans, Japs, and Davy Jones. 

Captain Kroll is a stocky, weatherbeaten 
little mariner, born in Hamburg but an 
American citizen since 1916. On his fiftieth 
birthday, September 11, 1940, his bosses as- 
signed him to their brand-new, 121-foot, 
336-ton towboat Edmond J. Moran. With 
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that half-million-dollar Texas-built floating 
powerhouse he has plowed, raced, sneaked, 
and strutted for 100,000 miles—tfour times 
the distance around the world—despite sub- 
marines, mines, and savage storms. He has 
made the Moran the tugboat heroine of this 
war, and he would rather remain at her 
wheel than be a Commander in the U. S. 
Navy. 

“T wouldn't want you to hear what I call 
her sometimes,” he admits; “but she knows 
what I mean, that old girl. She knows what 
she’s got to do when I tell her.” 

Other tugs have fulfilled such wartime 
missions as towing strings of barges clear 
across the perilous Pacific, but no tug has 
lunged through any more stirring adven- 
tures than the mighty Moran. She has rid- 
den the very crest of this bloody tide in 
men’s affairs ever since she left for Green- 
land, three months before Pearl Harbor, 
with a big, clumsy dredge in tow. She pulled 
that mammoth machine 4,014 miles, through 
a southern hurricane and arctic gales, in 
less than 30 days to strengthen the air-and- 
sea life line between John Bull and Uncle 
Sam. And by the time Congress declared 
war, she was back in the blue Caribbean, 
thwarting U-boat 

“Give us our orders,” her captain radioed 
then. “We will tow anything that can hang 
onto our line, and take it anywhere.” 

So his log was soon well strewn with such 
terse entries as “9:10 p.m., received mes- 
sage of storm warning and submarine in 
near-by waters” and "3:50 to 6:50 a.m., 
ran away from U-boat.” Once when a sub- 
marine surfaced like a whale close to star- 
board, the tugboat came within inches of 
ramming and slicing the Nazi marauder 
open before U. S. Navy gunners disposed 
of it. And once when Captain Kroll, with an 
Army transport in tow, proceeded to inve: 
gate what looked like a periscope, he found 
it was the makeshift mast of a lifeboat con- 
taining eight torpedoed British seamen, who 
were mighty glad that the Moran had not 
taken to her heels. 

But that's only the beginning of the long, 
true story of this civilian skipper and his be- 
loved tugboat. 

Coming up the Gulf Stream off Florida 
one night with a British passenger-and- 
cargo ship in tow, Captain Kroll felt the 
hawser with his hands as usual, to test it 
for unusual strains. Although his boat was 
well supplied with control instruments, he 
did not always trust them, and went partly 
by the feel of things, There were 90 men 
and a woman aboard the disabled liner at 
the far end of his line that starlit night. 

The British ship had been torpedoed twice, 
and the Moran was hauling her to Baltimore 
to be repaired. But towing a crippled ship 
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peril & eet cask, are 


ADVENTURES OF 


Along the Aleutions the tug moved big ships 
in the turbulent woters of strange harbors 


The tough little towboat did not desert 
her charge when the ship was torpedoed 


THE WAR TUG IN TWO OCEANS 


With a dredge in tow, and a Coast Guard cutte 
escort, the Moran met heavy weather off Labrade 


Eight torpedoed Br 
ish seamen, adrift 

@ lifeboat, were glo 
thot Kroll wos willii 
to take a chance ai 
stoam to their ca 


Ss 


At the Panama Canal the Moron Once when @ Nazi sub surfoced close to star e 
changed from one ocean to another boord, the tug norrowly missed ramming it 


INSIDE STUFF ABOUT CAPTAIN KROLL’S TOWBOAT 


ROM stem to stern she’s only 11 feet 
Ficbeer than the L10-r00t wing pe 

Flying Fortress. Her 

than twice that of the historic Mayflowe 
But the seagoing towboat Hdmond J. Moran 
has often tugged a hundred times her own 
weight through two oceans during the last 
four years. Powered by two 950-hp. Diesel 
engines driving generators, she const 
upwards of 1,400 gallons of oil daily. Sh 
can make 13 knots without a load, but her 
cruising speed with a dredge behind her is 
from five to six knots. There is a powerful 
single three-blade propeller 10 feet in di- 
ameter, and there are 18 speeds, both for- 
ward and reverse. The self-adjusting two- 
inch cable, 230 fathoms long, shown at the 
right, pays out from a drum between guides. 
Her hull is covered with %-inch welded 
steel plates. Fully fueled, she draws 1412 
feet of water, 


had become routine work then, and all 
seemed well that night, so the captain wrote 
his good-night orders and went to bed. 

In the dark, restless water ahead, two 
submarines were waiting mercilessly for 
business, Shortly after midnight, Captain 
Kroll felt a slight concussion while lying 
in his bunk. He sent out inquiries and 
learned that a submarine had torpedoed a 
ship several miles away, but the tug’s in- 
structions were to proceed. Moonlight slip- 
ping through the scudding clouds, mean- 
while, etched the big, lame liner behind him 
sharply against the horizon. And at 3:10 
a.m., according to the log, the Moran reeled 
as though slapped by a suddenly ferocious 
sea, and her skipper hit the deck. 

‘The second officer shouted that the tow- 
line had snapped. It was only a step from 
the Captain’s stateroom to the pilothouse, 
but the feel of the deck beneath his feet told 
him that the liner still was tied to the tug. 
She was floundering wildly on the end of his 
350 fathoms of line, with two huge, fresh 
gaps from torpedoes in her side. 

“Slip the cable,” Kroll shouted as he 
seized the wheel. Sparks flying from the 
afterdeck quickly assured him that the cable 
was running out to free the Moran from the 
submarine’s target. 

“Full speed ahead,” he ordered, and the 
towboat's 1,900-horsepower engines shot her 
away. 

For seven minutes, Kroll kept his old girl 
zigzagging to avoid surface fire, for he knew 
that the U-boat commander whose tor- 
pedoes had liquidated the liner would like to 
come back and sink the tug, too. Then he 
turned her back toward the sinking ship. As 
she crept closer, he swept the sea with a 
single bright beam of light, barely long 
enough to spot the sub, then blacked out 
again. 

For the rest of the night, the Moran and 
the U-boat played tag relentlessly with more 
than a hundred lives at stake. By constantly 
maneuvering to keep 
the battered hulk of the 
British ship between the 
submarine and the tug, 
Captain Kroll shielded 
his little boat from the 
Nazi gunners while he 
found one, then another, 
of the liner’s lifeboats 
and took their occu- 
pants aboard, 

At5:10a. m,, he lined 
them up on the tug- 
boat's tiny deck and 
counted them. He had 
saved 89 men and the 
woman. Where was the 
90th man? 


The cable 
rollers. 
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The rounded stern of the Edmond J. Moran 

sits low in the water and 

paid out and recovered over 
The rock shaped Ii 


He was a Hindu sailor, the rescued crew 
said, who had deliberately refused to take to 
the lifeboats with them. He was determined 
to ride that ship into another world. Dawn 
was breaking, and it might be a dangerous 
waste of the precious few remaining mo- 
ments of darkness to try to save him. 

Kroll turned back to the wheel. As the 

ashen dawn gradually brightened, he could 
see the fatally wounded ship more and more 
clearly. She was gallantly but vainly re- 
isting the overwhelming force of the sea. 
‘The throng of men whom he had just taken 
aboard the tugboat that was built to ac- 
commodate a crew of only 18 crowded 
around the wheelhouse, frantically begging 
him to speed them to safety. The submarine 
might spot and knock out his old girl at any 
minute. Why risk his own and a hundred 
other lives to save a single stubborn Mo- 
hammedan? 

“Be calm,” he told his jittery passengers, 
as he reached for his pipe. “If he is alive, 
we'll get him. We won't leave until he is 
aboard us or dead.” 

So the Moran edged closer to the liner 
that was about to vanish. The big ship's 
bow was pointed sharply skyward. And 
there stood the Hindu, with a fresh, clean 
turban properly wrapped around his head, 
and a neatly packed suitcase in one hand, 
ready for a one-way trip out of this world. 

“Come on, jump!” his shipmates shouted 
wildly at him. The men on the Moran were 
ready to throw lines to him, But the Hindu 
was as indifferent as a man dozing on a ve- 
randa might be to children shouting at him. 

Captain Kroll dared not go any closer, 
And the survivors jammed on the tiny tug- 
boat alternately cursed the Hindu and the 
skipper who had just rescued them. 

“I tell you it was comical,” the Captain 
chuckles now. “There was that crazy fel- 
low, waiting for us to come and take him off 
in style, and behind me his shipmates. That 
fellow wouldn’t jump, they said. 

“Then the torpedoed 
ship began to go down 
fast. We couldn't do 
anything, but we were 
not going to leave until 
we saw that Hindu go 
down with her. At the 
last possible minute, he 
did jump. We got a line 
to him and hauled him 
aboard. 

“He turned out to be 
a nice fellow, too.” 

By then, it was seven 
o'clock. The Moran ran 
down and smashed the 
lifeboats, then darted 
for shore to land her 91 


jeal for towing. 
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One of Captain Kroll’s cleverest 


American soldi 


icks was the supplying of food to over 3,000 
+s marooned on an island in the Aleutians. He towed wooden barges 


to @ point from which the current would carry them ashore undetected by the Japs 


unexpected passengers. One of Captain 
Kroll’s former bosses, telephoning to con- 
gratulate him, asked him if it had not been 
a hard night. 

“Well, yes,” said the tugboat mariner. “It's 
a tough job to serve breakfast to 91 extra 
people aboard my old girl.” 

After this and other brushes with oblivion 
on the Atlantic, the Edmond J. Moran and a 
kindred tug, the Peter Moran, were assigned 
to tow the world’s biggest suction dredge to 
Panama. Its 42-inch sucker was needed 
there to keep the canal clear. Hawsers 
broke repeatedly, raging combers tore the 
deckhouse loose from the machine, depth 
charges dropped to drive off a submarine 
cracked the sea valves, and Captain Kroll 
once had to let 20,000 gallons of oil drip out 
of his stores to smooth the troubled waters 
for his tow, but the $3,000,000 dredge was 
delivered. And that’s how the captain hap- 
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pened to go to Alaska—quite unexpectedly. 

“We just went out,” he explains, “and 
when we found something to do we did it.” 

Near Panama, there was a German 
freighter to be towed to Salina Cruz, Mex- 
ico. There, the Moran found a 10,000-ton 
liner that needed a tow to San Pedro, Calif. 
‘There, “very important orders" from the 
Army Transportation Corps sent the tug- 
boat on toward Dutch Harbor with two 
barges in tow. Captain Kroll expected this 
trip to be a ten-day cruise, but he did not 
see Seattle again for 15 months. 

As the Americans advanced along the 
Aleutians toward Tokyo, the tug ran sup- 
plies, docked big ships in the turbulent wa- 
ters of strange harbors, and pulled more 
than 50 barges, boats, and freighters off 
rocks where storms had tossed them. At 
Attu, the Moran landed supplies for our 
forces in Holtz (Continued on page 254) 
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Can We Meet the Hobot’s fhreat 


How Aufomatic Weapons 


Crewless planes . . . mechanical brains that think faster than mon . . . remote- 


controlled bombs with new, superpower explosives . . . ven; 
‘automatons designed for mass murder... guns thet can't miss 
through clouds and darkness —these new terrors imperil the peace of the future. 


By ALDEN P. ARMAGNAC 
Drawings by 8. G. SEIELSTAD 


TLL death-dealing automatons, soon- 

er or later, imperil the lives of 

everyone? Long-secret war weap- 
ons, now. brought into the open, raise the 
startling question, They see through clouds 
and the darkness of night, when human 
eyes are blind. Faster than a man can 
think, their mechanical brains perform in- 
tricate calculations and aim guns against 
swiftly moving targets. They blast objec- 
tives with a ton or more of high explosives 
from more than 150 miles away. Stranger 
even than the fiction of a Jules Verne or an 
H. G, Wells, they still offer only a preview 
of what war may be like in days to come. 

Germany's “vengeance weapon” V-1, a 
jet-propelled “flying torpedo” or robot bomb, 
became a grim reality to Londoners last 
June. While the long-range gun that bom- 
barded Paris in the last war fired a pro- 
jectile weighing only 264 pounds overall, 
V-1 carried no less than 2,200 pounds of 
high explosive alone. Moreover, the flying 
torpedo boasted more than twice the range 
of the shell, Once launched from a ramp 
in the general direction of London, it fol- 
lowed a more or less direct course, wind 
permitting, under the control of a simple 
gyro pilot. Then, any sort of timing con- 
trol—a clock, or exhaustion of a measured 
quantity of fuel—tilts the infernal machine 
into a dive to earth. A firing pin clicks, and 
the full force of the explosion rends what- 
ever is hit. 

A devilishly ingenious automaton, this— 
difficult enough for speedy fighter planes or 
antiaircraft guns to shoot down in clear 
daylight, let alone fog and night. Its only 
fault from a humane point of view was that 
no one knew where it would land. Guns and 
bombing planes can score amazingly ac- 
curate hits on legitimate military objectives. 
But practically all the targets of the V-1, 
considering its extreme range and random 
point of fall, naturally have included such 
nonmilitary items as a queue of children 
waiting to board an evacuation train; 
theaters; hospitals; and the vast expanse 
of dwellings of ordinary workers. Knowing 
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nce -wreaking 
struments that 


the Germans obviously adopted a policy 
discriminate bombing. They took what 
satisfaction they could from the fact that, 
in the first seven weeks of bombardment, 
flying torpedoes killed 4,735 men, women, 
and children, and seriously injured 14,000 
more. Compared with London's aerial “blitz” 
of 1940-41—when German bombers, given 
the benefit of the doubt, possibly tried to 
hit war centers--the V-1 exacted a daily 
death toll two thirds as high. 

Here was the first open declaration of 
war—or, if you prefer, of mass murder— 
against a whole population. Of course, in 
this case, Germany will regret it. But it 
set a terrifying precedent for any con- 
ceivable war of the future. ‘The spectacle of 
great nations bent on exterminating each 
other, failing intervention of a world police 
force, seems neither incredible nor too re- 
mote to contemplate. Crewless and remote- 
controlled weapons of today suggest some 
of tomorrow's ruthless engines of war. 

Fighting robots with robots holds dra- 
matic possibilities, some of them already 
realized. Imagine, for example, that a Ger- 
man plant making flying torpedoes is to be 
bombed on a certain day. Allied raiders find 
the target heavily blanketed with clouds 
that no human eye can pierce. But they are 
prepared for that. In the leading plane, a 
“robot eye,” or fog-piercing telescope, gives 
a cloudfree image of the target. Just at the 
moment that the bombardier would normally 
let go with explosives, he releases a smoke 
bomb that forms an air marker. Following 
planes simply drop their bombs through the 
hole in the smoke ring to score bull’s-eye 
hits. At night, parachute flares replace 
plain smoke. Remarkable successes have 
been credited to American and British air- 
men using the new technique, which is 
based upon research by scientists of both 
countries. In case enemy planes should at- 
tempt to lay false air markers and thus mis- 
lead our bombers, colored smokes and flares 
may be used, and the hue changed like a 
countersign from day to day. 

No doubt every Nazi, boiling with help- 
less rage at the havoc wrought by made-in- 
U.S.A. bombs, has longed to see New York 
hit by flying torpedoes. On a token scale, 
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Changing Warfare 


it might be tried, if the Germans considered 
the attempt to be worth the risk. For this 
Purpose, at least, there need be no question 
of transatlantic projectiles. Submarines 
have carried manned airplanes, and could 
transport winged torpedoes as easily. A re- 
tractable launching ramp on deck should 
impose no difficult engineering problem. 
Standing 50 to 100 miles offshore, with ramp 
erected and a V-1 in place, a U-boat could 
bombard the world’s greatest port with a 
fair chance of hitting something, some- 
where, But to launch its flying torpedo, the 
submarine must surface. And that is tak- 
ing the dangerous chance of being spotted 
by radar equipment on warships and patrol 
planes, which would make short work of it. 
‘Again, robot versus robot. 

If a Messerschmitt 210 happened to tan- 
gle with a B-29 Superfortress, you might 
witness the extraordinary sight of un- 
manned turret guns firing at each other. 
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Hless planes, loaded with explosives and towing gliders with more, may cro 
forge? ‘oreor. This Is our artie’s conception of on actual present-day plane 


‘oceans to strike lorge 
wipped for such service 


Comfortably seated at the best vantage 
points of the plane, gunners fire their weap- 
ons by remote control. Manipulating a han- 
die bearing an electrical sight automatically 
turns a distant turret, and trains its guns, 
by means of “selsyn,” or power-amplifying, 
mechanism. The scheme eliminates possible 
blind spots where a gunner might fail to see 
a hostile plane approaching his are of fire. 

Here is an interesting note on future war 
weapons: The intricate sights that guide a 
bomb to its target, as used by Allied flyers, 
now have “zero error.” In other words, they 
operate with such extreme precision that no 
possible improvement would be of practical 
use. Such factors as split-second mechanical 
lag in bomb-release mechanism will take 
precedence for future research. 

“Here it comes—there it goes” describes 
what antiaircraft gunners are up against, 
when they try to hit V-1's and the even 
speedier fighting planes. By the time a pro- 
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CATAPULT LAUNCHES ROBOT- 


CRANE HANDLES 


London could be launched against 
U.S. seaboard areas from submarines 
lying 50 to 100 miles offshore. Re- 
tractable ramps would be used os 
vi in the drawing. Details of 
the Nati vengeance weapon, based 
on latest data, are shown at right 


| 
| 
“Flying bombs” like those that hit | 


fectile reaches the altitude of 
a bomber flying 20,000 feet 
high, the plane will have tray- 
eled a mile. And in the time 
it would take a human brain 
to calculate where the gun 
should be aimed, the target 
would long since have vanished. 
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FLAP OPERATES. 
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‘AI PRESSURE OPENS FLAPS, 
EXPLOSION OF CHARGE CLOSES THEM 


Therefore, mechanical or electrical brains, 
called directors, instantaneously compute 
the firing data for antiaircraft crews and 
for aerial and naval gunners. Once these 
complex thinking machines, among the most 


intricate pieces of war equipment, seemed 
to defy production in quantity. But U. 8, 
output in the two-year period between De- 
cember, 1941 and December, 1943 increased 
by 3,000 percent, according to a recent an 
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INTERNAL-COMBUSTION 
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PRINCIPLE AS LIQUID-FUEL 
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nouncement by the Navy Department. And 
with each new model, gunfire becomes more 
automatic. Unaided by human hands, the 
gun aims itself and sets the time fuses of 
its projectiles; the crew need only fire the 
gun, and keep ammunition racks loaded. 
Marvels like. these make it possible to 
imagine a future robot gun with no crew 
at all. 

One of the war's strangest air stories tells 
of a “ghost plane'—a flak-riddled Liberator 
bomber—that accompanied other homeward- 
bound raiders in perfect formation. Close- 
up observation revealed no man at the guns 
or controls; all of the crew must have taken 
to parachutes or have been killed. Calling 
his base for instructions, as the group 
neared England, a worried flight officer was 
told to shoot down the Flying Dutchman of 
the air. Before he could obey, it apparently 
ran out of fuel, for it banked into a grace- 
ful curve and slipped beneath the waters of 
the English Channel. 

Beyond doubt, the invisible hand at the 
controls was the gyro pilot, familiar to air- 
men since long before the war. Originally 
it consisted of a pair of gyroscopes, con- 
stantly maintaining a fixed position in space. 
When the plane tipped or turned, the gyro- 
scopes actuated a pneumatic-hydraulic link- 
age that operated the rudder, 
elevator, and ailerons to bring 


controlled glider bombs. Intended for at- 
tacking vessels at sea, the glider was steered 
by a radio transmitter in a distant powered 
plane, until, if all went well, it crashed upon 
the deck of the enemy ship. When it re- 
peatedly failed to do so, the experiment ap- 
parently was abandoned, for nothing more 
was heard of the weapon. 

For the record, it may be mentioned right 
here that neither gyro-controlled nor radio- 
controlled airplanes are new to Americans, 
nor to the British, Before the end of World 
War I, the U. S. Navy was flying experi- 
mental crewless bombing planes with gyro 
control, said to be better than that of the 
V-1. Within the next few years, patents on 
gyro and radio planes were applied for by 
John Hays Hammond, Jr, Elmer A. and 
Lawrence B. Sperry, Charles F. Kettering, 
and other notables of the scientific and in- 
ventive world. Two facts probably explain 
why the robot bomber was dropped—our 
air forces’ repugnance to the risk of hitting 
innocent civilians, and their desire to save, 
their explosives for more worthwhile 
gets. Both America and Britain develop 
radio-controlled planes, but for use only 
flying targets, as far as records show. Lik 
wise, the ex-battleship Utah and one or mot 
destroyers have served as radio-controlle 


the craft back to its true 
course. By handing the plane 
over to the gyro pilot, which 
needed only occasional cor- 
rection, the pilot could free 
himself to take navigation 
observations, transmit and re- 
ceive radio messages, or just 
plain relax. Now it has just 
been announced that, since 
shortly after Pearl Harbor, 
Flying Fortresses have been 
provided with a supersensi- 
tive gyro pilot which operates 
by electronic control from the 
gyros. At the start of a 
bombing run, the bombardier 
takes over control of the 
gyro pilot, which has been set 
to a straight course over the 
target. If the setting is a 
trifle off, the touch of a fin- 
ger swerves the plane just a 
little to the left or right— 
enough to increase direct hits 
by 25 to 30 percent. 

Some time before Ger- 
many’s introduction of the 
gyro-controlled flying tor- 
pedo, the Nazis demonstrated 
another way of guiding crew- 
less missiles with their radio- 
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As a means of transporting destruction, the flying bomb is in- | 
ferior to @ manned plane such as the Mosquito. It has value 
only for o warring nation thot hos lost control of the air 


NEW EXPLOSIVES BRING NEW PERIL. 


tion of recently developed e: 
coutions on the port of ci 


stow 


fect" produced by the near-instantaneous 


ROBOT PLANES ARE NOT NEW. 


fly itself over a target oreo, 


je "Hot Shot” used timing gears to 


ase bombs, and fold 


up into o crash. Our Navy tried out crewiess planes 


in World War |. Since th 


inventors such as Ham- 


mond, Kettering, and the Sperrys tackled the problem 


targets for Navy guns and bombs. 

To return to the current battle- 
front, a radio-controlled German 
“tank,” more interesting for its 
novelty than its military value, 
has also appeared on the Italian 
front. Its driver steers the 12- 
foot-long vehicle as near the 
enemy as he dares. Stepping 
out, he guides it onward by a 
portable transmitter. At its 
destination it stops and drops a 
time-fused, 800-pound explosive 
charge. Then its driver calls it 
back by radio, and makes his 
getaway. Details are lacking as 
to what the explosive is intended 
to do, and why. 

Mobile land mines, resembling 


12,000-POUND BOMBS, | 
RAF “cookie” below, set a now hi 
water mark in 
after photos at 


toy-sized tanks and stuffed with 
250 pounds of explosives, ex- 
hibited an even simpler method 
of remote control at the Anzio 
beachhead in Italy. Propelled by 
self-contained electric motors, 
under power received through 
trailing cables, they were de- 
signed to be exploded by the 
operator as they scuttled beneath 
barbed-wire entanglements or 
among invasion troops. Delighted 
with the new targets, Allied gun- 
ners went to work on them in a 
shooting-gallery mood. Not one 
of the robots escaped. Those that 
were not blown up made amusing, 
if battered, souvenirs. Hunting 
was better when the Allies in- 
vaded France, where numbers of 
intact “doodlebugs”* were found 
abandoned by the Germans. 

‘A meal that cooks itself prob- 
ably ranks as the favorite robot 
of the average GI. After punch- 
ing holes in the top of a food can, 
he ignites a packaged charge of 
fuel extending down a central 
compartment. In four minutes the 
contents are steaming hot and 
ready to eat. The enemy may find 
this one of the deadliest of Allied 
robots—for who will deny that a 
well-fed American soldier can lick 
his weight in wildcats? 

Special weapons deal with some 
enemy robots. For example, fields 
sown with land mines have allowed 
Axis forces to retreat in time to 
avoid destruction. Allied pursuit 
has had to wait until a pathway 
has been cleared of mines and 


CASILy MMOMILIZED BY CUTTING WIRE. 


These ore just o few of the robot weapons that are now in 
actual use. Others ore radar, the Norden and Sporry 
bombsights, the gyro pilot, gunnery lead computer, targe! 
indicator; radio-controlled tanks, ships, boots, and planes 
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marked. Now, however, vehicles acting as distance ahead of them, One British type, 
mine destroyers lead ‘the way straight designed for this sole purpose, might be 
through the danger zone. Revolving drums called a land minesweeper. Tanks have also 
in front of them beat the earth with flails been equipped with the flailing apparatus. 
of heavy chain, exploding the mines a safe Next to the use of automatons, revival 


HOW SMOKE BOMBS GUIDE PLANES AND AIRBORNE TROOPS TO THEIR OBJECTIVE 


INDICATOR DROPPED 
BY PATHFINDER PLANE 
MARKS TARGET. 


Clouds can't hide o target from bombers, artillery, or airborne troops. A fog 


pathfinder plane picks up the object 


of rocket weapons has furnished one of the 
major surprises of the current war, The 
rockets whose “red glare" has been im- 
mortalized in our national anthem were not 
signal rockets, but the first effective mili- 
tary rocket, devised in 1806 by Sir William 
Congreve and used by the British in the War 
of 1812, But war rockets gave way to rifled 
guns of superior accuracy. It remained for 
modern designers to give rockets at least 
fair accuracy, so as to make the most of 
their outstanding advantages—absence ot 
recoil, and light weight in comparison with 
artillery of equal firepower. So well have 
they succeeded that rockets bearing ex- 
plosive or incendiary 
charges have be- 
come indispensabl 
weapons in the air, 


at sea, and on land. 
begin- 
year, 


About the 
ning of this y 
American warplan 
such as the Grum- 
man Avenger began 


RADAR vs. RAIDER. 
bots foil night bombers. 


ercing "robot eye" ina 


Pathfinder drops bombs that trail a stationary column of smoke 


hunting U-boats with rockets, particularly 
suited to the purpose because the propelling 
tube continues to drive its explosive head 
under water. British pilots of speedy Ty- 
phoons have specialized in low-altitude, 
high-speed rocket attacks on enemy tanks, 
with devastating results. Rocket duels be- 
tween planes have occurred beyond bullet 
range. Against Japanese troops and ground 
installations in the China-Burma-India thea- 
ter, Allied dive bombers have launched 
rockets from 4%4-inch “flying bazookas” 
with pin-point precision. In one of the latest 
designs, planes fire rockets in clusters of 
three, mounted beneath the wings. 

How to keep an invasion beach clear of 
defenders, during the fateful moments be- 


tween the end of a naval barrage and the 
landing of the first assault wave, has been 
a problem solved by the Navy with rockets. 
A bit longer than three-inch shells, they 
packed explosive power almost equal to that 
a destroyer’s main battery. For use, the 
were carried in racks flanking an armc 


cockpit-bridge, in special landing-support 


Here our artist gives you his ideo of the way ro: 
Long-range radar picks up the intruder ond guides 


a night fighter close enough for his own short-range rador to take over the 
job. Inset at left shows the AAF's new P-61 night fighter. (See cover painting) 


my DIRECTED BY ITS OWN RADAR 
EQUIPMENT, FIGHTER MANEUVERS 
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craft, and were fired from the racks at an 
upward angle of about 45 degrees. In action, 
the support craft flanked the troop carriers 
or followed their dash to shore, shooting 
over them and transforming the beach into 
an inferno of exploding rockets. Shell cas- 
ing carried with the rockets made effective 
shrapnel. The rocket treatment definitely 
discouraged the enemy from leaving their 
shelters and mowing down the first invaders 


MECHANICAL IMPROVEMENTS 


NEW FIGHTER. Look ogoin! It's not 


the Boll P-39 Airacobra, but its big 
brother, the P-63 Kingcobra. Bigger oll 
over (wing span is four feet greater thon 
that of the P-39) and with o higher and 
sharper tail, it has 50 percent greater 
range, nearly 35,000-foot ceiling, and o 
speed close to 400 m.p.h. Its armament 
consists of two .50 caliber machine guns 
the wings, two more in the nose, 


BAILEY 


Ithas sper 


and a 37-millimeter cannon firing through 
the propeller, The wing is of lamin 
flow design. A two-stage supercharger is 
used to 


oe the 1,500-hp. Allison engine 
its superb performance at high altitudes 


WEASEL is the word for the Army's new 
M-29 personnel and supply carrier. Light 
weight and broad tracks carry it across 
snow, mud, and sond. Built by Studebaker 


tached to 


changeable ports for 0 quick answer to enemy dem 


launchers, being ossembled h 


to come ashore, largely accounting for the 
success of American landings in Jap-held 
areas of New Guinea, New Britain, and 
other Far Eastern objectives. Improved 
rocket craft, whose armament and details 
remain to be made public, are now in Navy 
service. The recoil of guns capable of giving 
comparable results would crash through the 
flat, thin bottom of the landing-support 
boats like a (C d_on page 
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BRIDGE, the i 


jed the advance of Allied troops in France and Italy 


wings of dive bom 


low flails the ground chead with chains to set off land mines 


Will Airborne Folice 
Enforce World Peace? 


PARACHUTE AND GLIDER TROOPS, WITH NEW TACTICS 
AND EQUIPMENT DEVELOPED BY THE ALLIED NATIONS, 
MAY BE THE MEANS OF PREVENTING WORLD WAR III 


By VOLTA TORREY 


DDITION of a vertical flank to Amer- 
ica’s armies has hastened victory. Na- 
poleon could not cross the English channel, 
but General Eisenhower could—with the 
help of airborne divisions. In the Orient, 
too, these “sons o’ guns with tons o’ guns” 
have literally leaped forward. Flying in- 
fantrymen are one of this war's most 
spectacular and significant developments, 
and may be a means of preventing a third 
world wa: 
“The day will most assuredly come,” says 
Maj. Gen. F. A, M. Browning, commander 
of Britain's first airborne division, “when 
airborne armored forces will control the 
world, and the inhuman, though at present 
inevitable, bombing of women and children, 
inherent in strategic bombing, will be a 
barbaric relic of the past.” 
The Nazis staged the first airborne as- 
saults, but their invention has boomeranged. 


HOW TROOPS FROM THE SKY CAN QUELL 


EACE must be guarded. Plans for 
a world police force are being de- 
bated. An international air force has 
been propose 

But, if another Hitler appears. must 
multitudes of innocent people again 
be bombed and great cities wiped out 
to destroy him and his henchmen? 

We have learned in this war how 
to fly an army over military ram- 
parts and hurl it directly at a carefully 
chosen target. Airborne divisions, al- 
though still in their infancy, have 
played stellar roles, Airborne force: 
can juch further developed. 

A great airborne army, able to roam 
the sky with cannon and tanks, could 
function like a police riot squad. It 
could descend like lightning on any 
government that planned to make war. 
This may be the surest and most hu- 
mane way to preserve world peace. 

Because of the tremendous poten- 
tialities of airborne forces, POPULAR 
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The Berlin gangsters had been impressed 
by the mass parachuting of Russian soldiers 
the Germans already had developed gliders 
because they were forbidden to build war- 
planes. By parachutes and gliders, Hitler 
dumped 35,000 men—an army as big as 
George Washington's—into Crete and took 
that Mediterranean isle. The Nazis made 
many costly mistakes. But American and 
British officers saw that those errors could 
be avoided, and that nearly everything that 
fights could be flown. 

Quickly, Uncle Sam and John Bull then 
developed superior airborne forces. A vast 
array of new, light, and compact matériel 
was invented. New ways of stowing, land- 
ing, and assembling standard equipment 
were devised. And the techniques of both 
parachuting men and supplies to earth and 
landing military forces in gliders were im- 
proved. 

There are now about twice as many 
glider-borne men as paratroopers in an 


AGGRESSORS 


ENGLAN®? 


SCIENCE MONTHLY offers this account 
of their rapid growth, remarkable 
equipment, and recent achievements. 


200 mi 


1,000 PLANES, in @ greot cerial serpent nine plones wide and 
3 long, car 
As the head of the procession recrossed the English coast after drop- 


the airborne spearhead of invasion on D-day. 


ping its poretroopers and gliders, the tail was still rearing outward 


American parachutes dot a New 
Guinea landscape os our airborne 
troops, hidden in 12-foot grass, 
spring into action for a sudde: 
surprise blow at Japanese forces 


American airborne division. 
There are artillerymen, en- 
gineers, doctors, and numer- 
ous other specialists among 
these men, An airborne divi- 
sion now lands with literal: 
everything from flame throw- 
ers to chaplains. It is really 
a miniature army that can be 
swiftly enlarged, as soon as 
an airhead is won, by landing 
transport planes full of ad- 
ditional fighting men. 

Simultaneously with the 
creation of such divisions, 
new theories as to their use 
were evolved. The Germans 
had thought only of hit-and- 
grab raiding. American offi- 
cers perceived the greater 
potentialities of teamwork 
between airborne and other 
forces, and have made air- 
borne missions a razzle- 
dazzling feature of land and 
naval drives, 

Generals could not learn to 
use airborne troops as they 


MORE AIRBORNE MATERIEL ON 


Identifying the flame-thrower parcel 
by the distinctive color of its con- 


‘opy, @ poratrooper races over to it 
end hapa the ‘chute to keep the 
wind from dragging the bundle away 


SPECIALLY DESIGNED FLAME THROWERS 
COME DOWN UNDER THEIR OWN ‘CHUTES 


Hostily he pulls off the tape 
that holds the bundle together. 
This roll contains two complete 
flome-thrower units ready for 
use: Each unit weighs 68 pounds 


The poratrooper throws the 
harness over his should 
This projector, known 
the M-IAI, con discharg: 
flome lasting 10 seconds 


FOLLOWING PAGES 


ORDNANCE DROPPED BY ’CHUTE 


1 This is the paratroopers’ heavy srtillery—a 75-mm. howitier Long, hexagonal boxes like this ore slung 
crew with its piece ready to travel. The nine bundles, we in pararacks on the bottom of the plane. 
ing from 250 to 310 pounds each, contain the parts of the howit- Each box has a parachute which is stowed in 
zor, a supply of ammunition, and even a cart for hauling shells the cuplike shield ot the front of the rack 


5 The howitzer tube rides Thi ‘one of the smaller boxes, con- r Within 62 minutes, the 75-mm. field- 
in this special box. The © taining other parts of the gun, that 4 piece is assembled and ready fo fire. 
strong binding tape is cut go out the plane door. You con see how It it a regular mountain howiter on a 
when the bundle is opened heavily the inside of the lid is padded igh-speed oxle ond rubber-tired wheels 


learn to employ other forces, by studying of their foes, as the recora amply proves. 

the campaigns of Napoleon, Grant, and An airborne division is still a “weapon of 
other military geniuses. But in Africa, opportunity.” It cannot be used with maxi- 
Sicily, Italy, New Guinea, Burma, and mum efficiency until a high degree of air 
France, American officers have become in- superiority has been attained, the weather 
creasingly proficient in vertical envelopment okay, co-ordination with other forces has 
been arranged, and im- 

1%2-TON, 6 x 6 TRUCK RIDES IN CG-13 GLIDER portant objectives have 

z a ae aie rat Saat sa been chosen that can be 
Sod in ender the oprated pon a ts meteton: fing betes cod liked taken quickly by lightly 
scurely, @ powerful truck can be flown ino on cithead ready for action srmeq “men, Hurling an 
airborne division directly 
at a mighty and mobile 
ground force now would 
be like sending high-school 
boys out to play football 
against a heavy, profes- 
sional team on its home 
field. An airborne division 
cannot yet be reasonably 
expected to sustain itself 
in enemy territory for 
(Continued on page 7t) 


POPULAR SCIENCE 


Here bundle is being placed in its rack There This is the control panel that releares the carge 
ore six racks on the plane. The three remai i exes a bomb clutch that 
bundles are stacked at the door of th bundles are linked to keep 
fo be thrown out just before the crew ing the ground more than 660 feet apart 


them from 


on their shoul- @ Now the gun it being oimad ond fired, deliv 
man sits on ing effective fi the 
it pull or push. 


‘and run ahead to drag the gu 
el to hold it down, while th 
jecond teamwork, they ruth 


HIS is one of the boxes that tumble out of the sky with the 
'5-mm. paragun as shown in the pictures above. Now watch 
what comes out of it. 

When the lid is removed (lower left), you find an axle and 
two wheels. Attached to the box, they turn it into a cart for 
hauling ammunition (below). The same box contains several 
rounds in long fiber cartons. 

Additional ammunition is dropped separately, wrapped in 
long blanket rolls. When picked up, this is hauled in the cart 
to the gun position. For safety, fuses for the shells are carried 
down separately by the men. 


SLIDER LANDS WITH 25-BED HOSPITAL 


LANDING, men pile out. 
Complete hospital equipment 
is carried in 34 mountain- 
type packs like those seen 
of right. Personnel includes 
two surgeons, one anesthe- 
fist, ond 33. enlisted tech- 
nicians. Weight of the packs 
ranges from 35 to 85 pounds 


AUTOCLAVE for steriliz- 
ing dressings, operating 
gowns, and gloves is shown 
at for right. Standard for 
all field hospitals, it is 
portable and operates like 
@ pressure cooker. Ordinary 
Army gasoline is the fuel ° 


STERILIZER | for instruments. is stondord field-hax 
pital equipment. Hi 
gasoline burne: 

fare carried, plus replacements ond au 


TENTS shelter workers and casvalti 
w, is the shock tent; at right, 1 
‘Ward tents for men who are receiving 
core may be pitched near by at required 


At left, SURGERY con be performed 20 minutes after the glider 
hits the ground. Sodium pentathol, given intravenously, 
is the most common anesthetic. Concentrated albumen 


ter 
operat 
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more than five days unless they receive some help. 

But chances to use these forces arise constantly. 
‘They can cut communication and supply lines, delay 
the arrival of the enemy's reserves, create diversions 
and confusion in his rear, reinforce imperiled unit 
of their own men, and seize and hold strategically 
important but lightly defended areas. Even when 
idle, an airborne division is useful. For its mere 
presence in a combat theater forces the foe to gua 
many points in his rear that he might otherwi: 
neglect. 

Suppose, for a minute, that you could see an air- 
borne division land. In less time than it takes a crew 
of circus roustabouts to fill a vacant lot with tents 
and animals, a field would be filled with warriors and 
weapons. Brightly colored parachutes, popping out 
of low-flying planes like flags from a magician's hat, 
would briefly cover acres of sky. Fleets of boxcars 
beneath wings without motors would coast over tree- 
tops and land in rows like parked automobiles. Out 
of parachuted bundles, and out of the noses of glid- 
ers, would come cannon and ammunition wagons, 
jeeps, motorcycles, trucks, and nearly all the other 
paraphernalia of a modern mechanized army. 

So much would happen so fast that you could see 
only a small fraction of this activity. A 75-mm. 
howitzer might be parachuted down, assembled, 
loaded, and fired in 6% minutes. Almost simul- 
taneously, the airborne engineers might be blowing 
up a bridge, laying a mine field, and pumping water 
through a purifier into a canvas tank. Meanwhile, 
the ordnance men might have set up a machine shop 
to repair damaged matériel, and the surgeons would 
have their portable hospital ready for operations 
‘on wounded men. 

‘The exact portion of the enemy's rear to be jabbed 
and taken over by such a division might have been 
marked by pathfinders a few hours before the arrival 
of the main force. The pathfinders are small, select 
groups of paratroops who leap from high altitudes 
and delay opening their ‘chutes until close to the 
ground to avoid detection, These men carry flares, 
smoke pots, and other equipment to enable the 
troop-carrier planes, coming in low in the dark of 
night with the main body of paratroops, to find the 
precise point designated in their orders as the DZ 
(drop zone). 

Since a small unit surrounded by the enemy might 
be quickly destroyed, landings may be made simul- 
taneously at several points and by both parachute 
and glider regiments. A 15-passenger glider can be 
landed silently in less space than you need to play 
football; even bigger gliders can’ slip into jungle 
clearings too small and rough for airplanes. And the 
minute an airborne division touches the ground, its 
men begin to function just like other highly trained 
and well-equipped infantrymen, 

“A four-star general dignifies himself when he 
salutes them,” The New York Times has said of our 
paratroops. They are this war's lightweight champs. 
‘They look like the tough little guys who sometimes 
play quarterback on big-time football teams. Never 
more than six feet tall, or weighing more than 184 
pounds, these men are (Co d_on page 222) 
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POWERS ENGINEERS’ TOOLS 


Out of o glider rolls the mobile, 1,200-pound 
power plant that speeds the work of the air- 
borne eng’ It runs sows, drills, pumps. 
Tools may come in by glider or drop on ‘chutes 


One mon con operate the gasoline en; 
develops the 105-pound air pressure. The unit 
is ready for action on its two-wheeled mount. 
Its tonk holds enough fuel for long-time use 


erection of tank barriers in the enemy's rear. | 
The compressor alto runs a high-speed circular 
sow for cutting boords. Another use is for in- 
flating rubber ossault boats or bridge pontons 


__Miarch of Science __ 


OLD WAY | MEDICINE 


X-RAY FILM 


TOO MUCH X-RAY FiLivi was being 
used. So thought Lt. Col. Zolon T. 
Wirtshafter, chief of civilian medicine 
at the AAF laboratories, Wright Field, 
Dayton, Ohio, when he had to take 


X-RAY X-ray pictures of 10,000 civilian em- 
TuBE ployees’ chests. Each film measured 

14 by 17 inches, and the heavy equip- 

ment required three persons to operate 

it. Colonel Wirtshafter finally devised 

NEW WAY a substitute method that saved not 


only 90 percent of the film but time 
and labor in operating and processing. 
Instead of taking a direct X-ray 
shadowgraph on the large film, he 
as places the subject against a fluorescent 

) screen and directs the rays through 
him, On the other side of the screen 
is a camera that photographs the 
image on a 4-by-5 film. A roll 56 feet 
long, for 74 pictures, is exposed as 
fast as subjects step into position. 
Film cost is 1/15 that of usual X-ray 
film. The drawing at the left illus- 
j trates the new method. 


X-RAY ELUORESCENT 
SCREEN 
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GAS PERIL to apples in storage is 
minimized by the equivalent of a 
gas mask that has been developed 
by the Cornell University Agricul- 
tural Experiment Station. Ethylene 
gas is given off by the riper apples 
and speeds the spoiling of the fruit 
stored in the same bins with them. 
Like the gas masks used by humans, 
the apparatus filters the ethylene 
gas in the storage bin through ac- 
tivated charcoal with bromine added. i=] 
‘The charcoal is placed in containers > 
like that seen in the upper photo- 
graph at the right. These are set in 
sockets in the boxlike “gas-mask” 
apparatus (visible in the lower photo- 

| graph) and the air is drawn through 

them by a circulator fan to remove 
the harmful gas. 
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FABRICS 


HE'S NOT CRAZY, the gentleman shown at 
the right strolling nonchalantly through the 
rain, He's wearing a postwar suit made of one 
of the unshrinkable, crease-holding fabrics now 
being pioneered by textile chemists. Other 
radical new developments announced recently 
by the Monsanto Chemical Company include 
shineproof pants, runproof stockings, and 
double wear for both cotton and wool fabrics. 
All these developments, Monsanto reports, are 
based on new techniques of treating either the 
surface or the heart of fibers to produce the 
desired effect without changing the feel or 
texture of the material. 


—— 


NO PRIVACY FOR THE ATOM. For the further ex- 
ploration of atomic mysteries, the Department of 
‘Terrestrial Magnetism of the Carnegie Institution at 
Washington recently put into operation a cyclotron, 
or atom smasher, that is one of the world’s two largest. 
Generating atom-smashing projectiles of 15,000,000 
electron volts energy, it measures with new accuracy 
the forces released by atomic disintegration. 


CHEMISTRY 


TWENTY-FIVE TRILLION vinyl resin particles are held 
in stable suspension in one cubic inch of the new col- 
loidal Geon latex developed by the B. F. Goodrich Co. 
Resembling rubber latex in appearance, the new prod- 
uct is adaptable to a wide variety of applications such 
as coating paper and textiles, insulating wire, treating 
glass fibers and fab- 
rics, manufacturing 
gloves and other 
j products in which 

rubber latex has 

been used, treating 
FAKE RAINSTORM comes down leather for added 
from an adjustable water jar in wear and moisture 
the technical laboratory at the protection, and mak- 
Du Pont Dye Works, Deepwater, ing corrosion-resist- 
N. J, for testing water-repellent ant paints. The new 
fabric, Raising the jar increases _ latex can be brushed, 
force of the shower. Before and sprayed, or dipped, 
after the test, the operator weighs and will allow the 
the blotting paper back of the treated materials to 
sample to gauge penetration. “breathe.” 
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Hiow the Navy Rolled 
Four AA Guns in One 


'HIRTY-TWO Jap torpedo bombers at- 

tacked the new U.S. battleship South 
Dakota on her first run into the South 
Pacific. A half hour later, the battleship's 
Bofors guns had blasted every enemy plane 
out of the sky. 

First mounted singly, then in pairs, and 
now in sets of four, Americanized Bofors 
guns have distinguished themselves on 
many such occasions. POPULAR SCIENCE 
‘MONTHLY shows you now for the first time 
how four of these guns have been put on a 
single mount. (See sketch on next page.) 

The 40-mm. Bofors was developed in 
Sweden and adopted by more than a dozen 
nations of Europe in the 1930's. It became 
a favorite because of its rate of fire, the 
ease with which overheated barrels could be 
replaced, and other characteristics. The 
British recommended it to the United States 
as a medium-range, general-utility gun to 
fill the gap between heavy antiaircraft 
artillery and pom-poms. 

‘The Bofors takes its two-pound shells in 
clips of four, which are fed into the breech 
from the top. In this it differs from our 
37-mm. antiaircraft gun, which uses clips of 
ten and feeds from the side of the breech. 
‘The Navy version of the Bofors is slightly 
different from the Army version. The guns 
shown in the drawing may be operated 
either electrically or manually. The mount 


is not always shielded. The crew includes 
loaders, ammunition passers, a pointer, a 
trainer, and a talker. The flash hider, or 
muzzle blinker, prevents the flash from 
blinding the gunners. Tracer shells help 
them find the target. 

The original Bofors was a work of art, 
skillfully but slowly built and fitted together 
by hand, The American versions are as- 
sembly-line products, turned out 30 times 
as fast as such guns were ever made before. 
‘The plans with which American engineers 
began were in the metric system, measure- 
ments for hand-fitted parts were only ap- 
proximate, and material specifications were 
based on European standards. Both dimen- 
sionally and metallurgically, the gun had to 
be completely re-engineered before it could 
be put into mass production. 

Tirhe, money, and materials were saved 
by substituting machine work for hand fit- 
ting; by using castings, forgings, and weld- 
The 
drilled with a two-lip rather 
than a single-lip drill. A new broaching 
cutter reduced the time required for rifle 
grooving from six hours to 45 minutes. 
American methods of assembling the gun, 
quickly devised and substituted for the filing- 
and-fitting work done in Europe, have cut 
the time required for this part of the work 
from 450 hours to less than 14, 
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THIS IS THE MECHANISM THAT AIMS THE GUNS 


Elevation are of more than 90 degrees, and traverse The drawing below shows the systems of gears 
of 360, gives field of fire more than @ h ond pinions that put the guns on their target 
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in motion would be a hit-or-miss proposition without the g} 
wr invented by Clinton R. Hanna and now in use on our tanks and those of our alli 


RANKS 10 A MAGIC BOR IN © 
‘THE CIRCLE, PITCHING CAN'T 
_ SPOIL THIS TANK’S AIM 


Why Our Tanks Can 
Score Hits on the Run . 


By GOLD V. SANDERS 
Drawings by STEWART ROUSE 


NYONE who has taken a ride in a tank 
knows it is just about the most effi- 
cient vehicle ever devised to shake the day- 
lights out of a man. The wildest Wild West 
bronco isn't in it with these bucking, pitch- 
ing, heaving, unsprung monsters. 

Consider, then, the problems involved in 
trying to hold a tank gun on a target while 
the tank itself lurches and jolts across a 
rough battlefield. Impossible, you would say 
—and so did everybody else, until Clinton 
R. Hanna tackled it. He was accustomed 
to having tough problems thrown in his 
lap down at the Westinghouse research 
laboratories in Pittsburgh, and he had a 
brilliant record of solving them. In his 21 
years with Westinghouse he had devised 


many ingenious controls for industrial ma- 
chinery, electrical and mechanical. To sta- 
bilize a gun in a pitching tank did not 
strike Hanna as being impossible at all 
He was sure from the start that it could 
be done. 

Well, it was done, and today every one 
of our Army tanks, big and little, is carry- 
ing one of Hanna's ingenious gyrostabiliz- 
ers. For some time it has been reported that 
our tank guns showed uncanny ability to 
hold the line of fire while advancing against 
the enemy in Africa, Sicily, and Italy. ‘The 
War Department has now lifted the lid, be- 
ing sure that the enemy knows all about it, 
so the contents of that little black box can 
be examined and explained. 

Our tank gunners can now score almost 
as many hits while in motion as standing 
still. The stabilizer takes out 96 percent of 


THIS IS WHY A TANK NEEDS A GUN STABILIZER... 


CORRECTLY AIMED 
SHELL KITS 
ENEMY TANK 
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BULL’S-EYES! The test photos above show 
how the stabilizer holds the gun on a tor- 
get in a run over rough ground. A camera 
clamped to the tank gun's barrel, os seen 
ot the right, "shot the target whe 

the gunner pressed the trigger 

fion of the horizontal cross 
successive pictures tells the whole story 


the jolts. The Nazi blitzkrieg tactics 
were outmoded by it the day it went 
into action. In the past, it was com- 
mon practice for half of a group of 
tanks to stop and fire, then advance 
while the other half stopped. Thus, 
only half of the tanks would be firing 
at one time, and while firing they 
were sitting ducks for the enemy's 
tanks, airplanes, and artillery. 

The Germans found out about our 
gyrostabilizer, to their sorrow, in 
the Mediterranean battles. In a 
radio broadcast, they announced that 
they had discovered its secret and 
admitted that they were copying it. 
How successful they have been in 
this remains to be seen. In the 
meanwhile, we are furnishing the 
stabilizers to the British and the Russians. 

To Hanna, the tank-gun problem na- 
turally called for use of the gyroscopic 
principle. He already had a gyroscopic 
instrument in use, one he had invented to 
maintain the tension in a sheet of steel 
between two sets of rollers. By governing 
the speed of electric motors, this instru- 
ment kept the sheet from buckling or be- 
coming too tight. To him, this was much 
the same as keeping a tank gun at a selected 
elevation. 

Westinghouse made the first development 
money available, and Hanna went to work. 
Not only did he conceive the entire appa- 
ratus, but he directed the building of all 


‘Westinghouse Photos 


the various elements that make its magical 
operation possible. Previously he had in- 
vented the silverstat, a clever and extremely 
accurate device for regulating voltage. This 
became an important part of the stabilizer— 
the nervous system that carries messages 
from the brain, which is the gyroscope. The 
magnetic valve control and the oil pumps, 
which furnish the muscle power, turned out 
to be the most difficult problem of all. These 
must have extremely quick and positive 
action to produce the pressure that raises 
or lowers the gun breech. As finally worked 
out, the pumps consist of three tiny gears, 
a very compact and neat-working gadget 
that does beautifully all that is required of 


STABILIZED GUN STAYS TRAINED ON THE TARGET 
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it. Oddly enough, only about 200 pounds’ 
pressure is needed for what seems to be a 
big job. But Hanna explains that, because 
of its natural inertia, a gun wants to hold 
its position and only needs a little encourage- 
ment. What is really essential is quick ac- 
tion to prevent the gun breech from follow- 
ing the tank's pitching movements. 

‘The first complete apparatus made by 
Hanna was tried out in the laboratory on a 
dummy gun made of an iron bar. Ordnance 
officers who saw it in action were astonished. 
It was next tried on a tank gun at the 
Aberdeen Proving Ground under battle con- 
ditions, and the Army men knew that they 
had something great. Things moved fast 
from that point onward. Westinghouse was 
given a big production contract, and a re- 
frigerator plant, with 5,000 employees, was 
virtually turned over to the making of this 
device. 

Hanna had started his experimental work 
early in 1940. By the middle of 1941 tanks 
were already being equipped with the revo- 
lutionary new device. Fortunately for the 
taxpayers, this marvelous instrument costs 
less than $1,000. Its weight is negligible, 
but it manages big guns as well as small 
ones, or even better, Hanna says. That is 
where inertia comes in again. 

To see a tank gun under the control of 
one of these gyrostabilizers is an amazing 
experience, Stand in the turret and watch 
the muzzle of the gun as the tank bumps 
along, and you cannot detect any vertical 
movement at all. Then sit in the gunner’s 
seat, and the back end of the gun seems to 
whip up and down beside you with terrific 


CONTROLLING ELEVATION 
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| Gyro's verTicAL axis 
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speed and force. Actually, the breech end 
is not moving at all; you are moving up 
and down with the tank. 

It is only the up-and-down movement of 
the gun that is controlled by the stabilizer; 
horizontal control is still in the hands of 
the gunner, but this is the easiest part of 
tank gunnery. Good gunners are just as 
important as ever. The stabilizer is not an 
aiming device. What it does is to hold the 
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Brain of the stabilizer is the gyro control unit (A), a black box 
mounted on the breech of the gun. Its mechanism is shown in detail ‘c— 
in the drawing at the left. When the tilting of the tank changes E 

the elevation of the gun barrel from the line of aim, the gyro- 

scope horizontally, moving the micarta spocer in the 
silv more current to flow through either 


the istor (C). Oil pressure set up by 
gear pump (D) is directed by magnetically operated valves (E) t 
o\thin top oc bottom of a eylieder (F) ender tke gus brsock, Ue 1 


jending on whether the needed correction is upward or downward. 
Fhe resulting movement of the piston tu’ the eytinder lewors oF 
raises the gun breech. Even the original aiming of the gun for ele- 


n is done through the gyro control unit, os seen under “con- 
1g elevation.” Drawings below show the stabilizer in action 
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gun accurately to the elevation selected by 
the man who manipulates the elevating 
wheel. 

Clinton R. Hanna was given a Presi- 
dential citation in 1942 for his invention of 
this effective war weapon (P.S.M., Oct. "43, 


p. 74). At that time it was held in such 
secrecy that his citation did not even vague- 
ly describe what it was he had invented. 
Now that its real merit is known, it is plain 
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that this modest, soft-spoken research en- 
gineer, at the age of 44, has given his nation 
a contribution that has saved and will con- 
tinue to save countless American lives. 

Nor will its benefits cease when the war 
is won. Hanna has ideas about applying the 
principle to automobiles and railroad cars, 
and is now confident that he will be able to 
give us a smoother ride in our postwar cars 
than we have ever known. 


new U. S. destroy 


jets its high speed from the "hottest" 


marine engines afloat—turbines guiping steam at hitherto unheard-of temperature and pressure. In 


ships of all sizes, these super pows 


plants give the combination’ of speed and firepower that wins 


How Hotter Steam Gives Our Navy 
Supremacy in Speed 


By LEONARD ENGEL 


Drawings by STEWART ROUSE 


WENTY-FIVE years ago, warships were 

either well armed and armored but slow, 
or fast and poorly protected. A battleship 
had 10 big guns, 12 inches of side armor, 
and a speed of 22 knots. A battle cruiser, 
eight knots faster, carried nine-inch plate 
and only six or perhaps eight guns of large 
caliber. 

‘The men-of-war we are sending against 
the Axis, however, have big rifles and heavy 
armor, and their speed, too. Our North 
Carolina class battleships, with nine 16- 
inch guns and 16 inches of armor, are ca- 

able of over 27 knots. Our 45,000-ton 
owas, similar in main armament, are even 
better protected and are reported to be five 
or more knots faster—the fastest capital 
ships afloat. 

‘This advance in performance is due chiefly 
to new boilers and turbines that harness 
the enormous energy of steam at extreme 
temperatures and pressures—steam so hot 
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that transmission pipes glow red inside 
their heavy asbestos insulating jackets and 
safety pipes have to be mounted on rollers 
to allow for several inches of expansion. A 
pressure of 600 pounds per square inch and 
a temperature of 850 degrees F. are stand- 
ard on the destroyers, cruisers, carriers, and 
battleships we have built since 1938. Some 
of our latest vessels probably employ even 
greater temperatures and pressures. 

‘The 600-pound, 850-degree propelling plant 
consumes only 60 percent as much fuel per 
horsepower-hour as any type of ship engine 
used in World War I, when navies fought 
on 250 pounds and 400 degrees. Thanks to 
other improvements, especially in the gears 
linking turbines and propeller shafts, it is 
also lighter and more compact. As a result, 
double or even triple the horsepower can be 
packed into the same hull space; or, if the 
power is kept the same, armament, plating, 
and operating range can be greatly in- 
creased. Hence our big battlewagons that 
speed along like cruisers, and our cruisers 
that slug like heavyweights. 

A look at the North Carolina's engines, 
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A VICTORY SHIP'S | 
POWER PLANT—AND 
HOW IT OPERATES 


To set the gears of this 125-ton, 
8,500-hp. turbine plant in motion, 
water in the boiler is converted to 
superheated steam of 740 degrees 
F., which is hot enough to turn the 
transmission pipes o dull red. Enter- 
ing the high-pressure turbine (I), 
steam, with a pressure of 440 
slams up against the 2,000 
stainless-steel blades of the tur- 
bine, imparts @ 4,250thp. spin to 
the rotor, and reces 0 e end 
of the turbine (2), all in 1/30 of o 
3 through 


rives with only 260 degrees and 
30 pounds of its original heat and 
pressure, Even this, however, is 
ough to enable the longer- 

jaded, low-pressure turbine to 
extract another 4,250 horsepower. 
By the time the steam leaves th 
turbine and Is sucked inte @ con- 
denser (under turbines, 5), it is 
tee cool to cook on egg. At full 
power, the first turbine tums at 


5,300 r.p.m., the second at 4,400, 
(6, 7) tun reduction gears 
9) whi 5 (10, 11) turn the 


which can turn up more than 115,000 horse- 
power, shows what the new propelling ma- 
chinery is like. The plant generates steam 
of 600 pounds and 850 degrees in two stages. 
In the first, extra-strong water-tube boilers 
convert water into steam, bringing it to the 
desired pressure and to what is known as the 


of water at any particular pressure (488 
degrees for 600 pounds). The “saturated” 
steam then passes to special superheaters 
where it is brought to operating heat. 

The powerful steam, exploding from the 
superheaters at 150 feet a second, drives the 
North Carolina’s four sets of turbines, each 


“saturation temperature”—the boiling point of which turns a (Continued on page 90) 


WARSHIPS HAVE OTHER POWER NEEDS BESIDES PROPULSION 
CARRIER ELEVATORS. Almost os important os th ANTIAIRCRAFT GUNS bristle on our war- 


speed is the swiftness with which these ships can ships like porcupine quills. To keep them trained 
their planes to the deck or lower them to their hangars on scores of enemy planes calls for a lot of power 
‘Offcist U. 8, Navy Photosraph 
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GAS TURBINE. Rear Ad- 
miral H. L. Vickery ad two 
officials of General Elec- 
tric study a model of a gos turbine designed for 
installation on our ships. In place of steam, this 
type of engine employs expanding gas to turn its 
turbine blades. The model is for 0 3,000-hp. uni 


"General Electric 


propeller. Although each turbine set deliv- 
ers two to four times the horsepower, it is 
comparable in size to the several types on 
our older battleships. Faster rotation en- 
ables the North Carolina’s turbines to 
achieve greater output without a corre- 
sponding increase in size. 

‘A generation ago, warship turbines were 
limited to comparatively low and inefficient 
speeds by certain electrical considerations, 
when a turboelectric drive was used, and 
by the mechanical limitations of the gear- 
ing then available. The gearing was of the 


power plants was the 
Sir roid on Jopam. In 
historic moment on A\ 


deck of the floating 
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Novy's submarine chosers. 


Navy is using eight 1,600-hp. Di 


\\_A-FAMOUS FLAT-TOP. . . THE U:S.S. HORNET” 


Typical of the exploits made possible by America’s world-beotin: 


his squadron of North Am 
“Shan 


“PANCAKE” DIESEL engines, 
such as thore shown ot the left, 
are now driving mony of the 
Produced by the Electromo- 
ivision of General Motors, these huge, powerful 
d to have materially increased the 

of our sub 
For powering its newest submarine tenders, 
Is, four of which 

rive the ship, the other four supplying au: 


GAS ENGINE. Known os 


— 


the “Invader” and manu- 
factured by the Hudson 
Motor Car Company, this giant motor is being used 


to power the LCVP (landing craft, vehicle, personnel) 
rescue boats, and picket boats that our troops 

storm enemy shores. It is shown here being 
ected by company oficial and representatives of 
the Novy. Putting the engine into product 
required 4,600 special tools and the com 
700 machines, was one of our fastest wartime jobs 


single-reduction type and could not bridge 
the gap between high turbine speed and the 
low speed that water forces on propellers. 
A single gear that could.do so would have 
involved size and tooth pressures impossible 
for gearmakers even today. At that time, 
however, two-step reduction gearing was 
being introduced by designers anxious to put 
turbines on slow freighters. The North 
Carolina has newly developed double-reduc- 
tion gears that not only transmit unprece- 
dented power with only two-percent fric- 
tion loss but also (Continued 242) 
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part played by the ai in th 
this month's pin-up, Fr 
pril 18, 1942, when Brig. Gen. James H. Doolittle led 

an’ Mitchell B-25's off the rolling, pitching 
2." In her brief career of one year and 


days, this great flct-top also helped thrash the Nips at Midway. Crippled 
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in the Battle of Santo Cruz Islonds, she wos sunk to save her from the foe 


HE rattlesnake is peculiar to the New 

World. In his many varieties he is the 
most feared of North America’s four kinds 
of poisonous snakes, largely because nature 
has distributed him generously. He is found 
in most parts of the United States and as 
far south as Brazil, but he is most numerous 
in the American Southwest and in Mexico. 
It is only in warm weather that he may 
be encountered underfoot. Ordinary cau- 
tion is insurance against snake bite. A 
rattler will slither away noiselessly unless 


Photos from the Zoological 


He isn't fooling! Coiled and 
reody to strike, this Totona- 
can rattlesnake of Mexico is 
@ good example of Americo's 
most dreaded family of poi- 
sonous reptiles. Note the 
rattle, It isn't true that the 
wmber of rings in the rattle 
cates the snake's age 


he is cornered. A sharp eye and ear will 
spot his proximity. The track of the 
diamondback or timber rattler is almost 
straight when he is traveling in leisurely 
fashion. And his buzz, whith does not 


necessarily mean attack but often only an- 
is unmistakable. 


noyance or excitement, 


The evil-looking head of a wester 
diamondback rattler, showing 
forked tongue, whi ks in ond 
out at on almost unbelievable speed 


The western diamondback (shown 


coiled gt left) causes twice as 
many ddiiths os the eastern species. 
It is ontf the three most lethal 


\d in the United States. 
{ks ore responsible for a 
++ of snake fatalities 


vokes 3" 


RATTLER’S SOUND RECORDED 


How noisy is @ rattlesnake? Bella McClurkin, of the Gener- 
al Electric Company laboratory, obtained o rattle (shown 
left) from @ mature specimen and discovered the aniwor 


19 standard equipment for the 
ing of war mi 


she made an electrical recording 


Bombing, strafing, smo! 


laying, reconnaissance— 


they’re ail in the day’s work for the versatile P-38 


Hiow Odd-Job Pianes 
Help Win Battles 


By HAL BORLAND 


Photographs by HANS GROENHOFF 


HE utility plane is a paradox on wings. 

It’s a jack-of-all-trades winning battles 
in a war of specialists. Theoretically, there 
should be no need for it; there should be 
a special plane for every job, one able to 
do it better than any other plane. But 
that's theory, which holds true only up to 
a certain point. Beyond that you run into 
Practical factors, which often provide the 
margin between victory and defeat. And 
the utility plane is one of the most prac- 
tical factors we have. 

Officially, there are no utility planes. 
Run through the lists, and about the near- 
est things to them that you will find are 


LONG RANGE. Fitted with ouxiliory fuel tanks, 
the Loctheed P-38 Lightning can go out more than 
500 miles to escort bombers, meet an approaching 
‘enemy force, or perform other general-utility tosks 


the fighter-bombers. Actually, however, 
utility planes are in use every day, on every 
front, doing interception work at all alti- 
tudes, strafing ground installations, escort- 
ing bombers, running bombing missions of 
their own, laying smoke screens, doing all 
kinds of reconnaissance work, They are 
the all-around work horses of aerial war- 
fare, developed in that capacity right at 
the front. 

‘The utility plane was born of necessity. 
Down in Australia, for instance, when the 
Japs were lunging southward and seemed 
about to gobble up everything in sight, 
there weren’t enough planes of any kind, 
as the boys put it, to rout a flock of buz- 
zards, Defenders fought the first few ac- 
tions with advanced trainers armed with 
infantry machine guns. Then they liter- 


RECONNAISSANCE js onother job of the flying 
Here o camera is being loaded into a 
P-38. With photographic equipment replacing its guns, 
the Lightning relies on ed for safety 


is great 4 


ally wired bombs under their wings and 


ran bombing missions with them. More- 
over, they did invaluable reconnaissance 
work. So those trainers became utility 
planes. And when the first shipload of 
real fighter planes arrived, the flyers car- 
ried over and improved their desperate 
expedients. Fighters, too, became utility 
planes; and their enforced versatility saved 
the day. Even the big bombers which came 
down from the north just ahead of the Japs 
were pressed into multiple-purpose service. 

‘Things have changed since that critical 
time, but as recently as late last winter our 
big four-motored bombers were called upon 
to assume utility roles at Anzio when the 
German attack was rolling with all its 
momentum. The big ships, loaded with 
ammunition instead of bombs, roared in at 
tree-top height along with every pursuit 
ship available and turned the 
tide with the sheer weight of 
firepower. They were used as 
strafers. The exact opposite 
of this action came soon after, 
when fighters were called on 
to double as bombers in the 
overwhelming blow at Cas- 
sino. 

Actually, every plane in our 
jangars can do double duty in 
‘an emergency. We are par- 
ticularly fortunate, however, 
in having a few planes that 
are unusually versatile. Of 
these the P-38 seems to be 
foremost, with its speed, 


Flying over the water, this P-38 was 
photographed from above by an ac- 
companying plane. The streamlined 
ouriliory tanks can be seen protrud- 
ing from under the wings, These re- 
duce the speed only four percent 
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ONE ENGINE con 
bring a Lightning home 
cor into friendly terri- 
tory if the other power 
unit is disabled. This 
safety factor, valuable 
in combst, is even more 
important in photo- 
graphic reconnaissance 
when the unarmed plane 
may be shot up vhil 
carrying pictures of im- 
mense value to Head- 
quarters. Feathering the 
prop of the dead on- 
gine reduces the drag 


range, firepower, and load capacity. All 
these qualities stand high on the list of 
characteristics demanded of any utility 
plane, It must be able to take care of it- 
self, to protect other planes—particularly 
big bombers—to knock out enemy opposi- 
tion, and to inflict maximum damage on 
enemy forges of all kinds. That's a big 
order, 

The primary purpose of any pursuit ship 
—most of our real utility ships, including 
the P-38, are basically pursuits—is to meet 
and best the enemy in the air. That calls 
for speed, altitude, swift climb and ma. 
neuverability, range, and firepower. The 
last two are variable factors; on defense 
the emphasis can be on firepower, on of- 
fense it should be on range. But down in 
the Southwest Pacific, defense has often 
meant going out and getting the Japs at 


a considerable distance, and that is where 
the P-38 showed its mettle. Equipped with 
auxiliary fuel tanks, it can go to a target 
or engagement over 500 miles away and 
get back with a safe margin. Even under 
these extreme conditions its firepower is 
devastating. It is noteworthy that when 
carrying extra fuel tanks its speed is cut 
by only about_four percent. 

‘The Japs learned this the hard way. The 
boys from the Pacific still smile over what 
happened when the first long-range Light- 
nings went out with the bombers. A group 
of Zero pilots apparently thought the ex- 
tra tanks would slow up the P-38's and 
they could have a field day. They closed 
in, and before they knew what happened 
the Lightnings had opened up and were 
running them ragged. Only a few of those 
Zero pilots got home to tell about their 
tragic mistake. Judging from interviews 
with captured Japs, those who did get home 
believed the auxiliary tanks were actually 
some new jet type of speed booster. The 
Nazis have had some painful experience 
with these long-range escort ships, too, but 
they never made that mistake. 

Japs and Germans alike got another sur- 
prise when these utility ships were turned 
to low-level bombing. ‘In point of fact, the 
first skip bombing the Japs experienced 
was a utility job done by Maj. William 
Benn in a Flying Fortress at Rabaul Har- 
bor. Spotting a Jap freighter while on 
patrol, he came in at masthead height and 
lobbed a bomb into its ribs. Then he 
swung around and flipped three bombs into 
a Jap cruiser. Both ships simply went to 
pieces, and Benn was untouched; the at- 


LOW-LEVEL HUNTING cheod of invoding t+ 
Chi the tree tops, they turn loose their with 
Skip bombing also has o place in this ki 


6 is 2 common ossignment for these planes-of- 


of work. 


FIREPOWER of the Lightning com 
many utility missions. Her 
the 20-millimeter cannon 
machine guns, moks 


in handy on 
at work on 


tack was a complete surprise from every 
point of view. A four-motored bomber 
shouldn't do such a thing. 

And that is one of the major virtues of 
the utility ship, no matter what kind it is: 
it benefits from the element of surprise. 
That, of course, is only an initial advan- 
tage. When (Continued or 


page 210) 


fire on troops, tonks, gun 
With its fost limb, th 
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By ALFRED H. SINKS 
Photographs by WILLIAM MORRIS and ROBERT F. SMITH 


HE tiny honeybee—far more important 

|, to both war industry and our food supply 
than most people realize—is getting’a lot 
of attention nowadays. Though nature has 
produced few animals as remarkable as 
these industrious little insécts, entomolo- 
gists and geneticists have found the means 
to improve on its handiwork. They are 
actually producing bees that work harder 
and so produce more honey—bees that are 
more industrious and energetic, healthier, 
and better able to protect their bee cities 
against natural enemies. Truly amazing 
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zin & ae bring improvement 


that distinguish its communal. life, 
© colony of bees is actually made up 
of on amaring voriety of types. This 
newol shot ef @ group of workers 
was taken through one of the gloss 
sides of on obs 
U.S. Agricultural Ex 
tor locoted ot Beltsvil 


are some of the results of this 
partnership of science and 
nature, and its future achieve- 
ments may be greater still. 

Few people know that bee- 
keeping itself is a war in- 
dustry of first importance, and 
that beekeepers are classed as 
“essential” war workers. Coat- 
ings containing beeswax pro- 
tect every round of live ammunition, small 
or large, that goes off to war. 

But this remarkable industry will be no 
less important after the war. In the pro- 
duction of our food supply, bees do a job 
far more essential than just storing honey. 
Farmers depend on them to pollinate at 
least 50 important crops. Many varieties 
of apples and other fruits will bear almost 
no fruit unless pollinated by bees. So 
growers are rapidly learning the trick of 
hiring small colonies of bees to work in 
their orchards, gardens, and cattle-grazing 
fields just during blossom time. 

Pollen which bees bring to the hive and 
feed their young is rich in valuable vitamins 
and minerals. Important medical uses may 
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POLLEN PELLETS ore nature’s own health pills ond 
may yet turn cut fo be the bee's mest valuable 

by the bees ond 
n found 


ing investigated as a possible means of 
human Varying in size and color, the pellets 
also vary in content according to their plant source 


‘COLOR AND FLAVOR of a honey i 
by the types of plants that predominate in those 
creas where the bees gather their nectar. A few 
of the many types 

left to right) hairy ve 
coffee, sage, buckwheat. The dark honeys ore 
usually found to have the highest mineral content 


BEES’ TONGUES vary 
from the small type 
shown directly at right : 
{0 the longer type shown 
below. The latter, now 
produced by arfi- 
much 


caure it enables a 
to lap up from a flower 
the nectar that @ short- 
bee may not be 
The aver 
bout 
and @. bolt millimeters 
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TO MEASURE BEES’ TONGUES, jars with tiny openings ore 
filled with honey and put in o hive. When the bees 
have taken all they con reach through the openings, what 

ins of the honey reveals the length of the hive's longest 
tongues. Individual measurements are mode the some woy 


be found for it. And the 5,000,000 colonies 
of honeybees in this country will gather in 
‘ single year as much as 350,000,000 pounds 
of pollen—nearly twice the amount of our 
annual honey crop! 

Because bees contribute so richly to our 
comfort, health, and prosperity, and be- 
cause they are such fascinating creatures 
in themselves, scientists have long taken 
the keenest interest in them. There are 
various basic races among honeybees. Each 
is distinct from the others in size, color, 
markings, length of tongue, size of the 
honey sac, and so forth. For nearly a cen- 
tury man has been trying to learn just 
what characteristics in bees make for bet- 
ter honey producers, and trying to improve 
on nature by careful mating of selected 
queen bees with selected drones. 

Entomologists of the Department of 
Agriculture and state agricultural experi- 
ment stations have been trying to put this 

@stuay on a more scientific basis. This means 
making careful measurements of the length 
of the tongues of worker bees, the size of 
their honey sacs, their weight, and the 
amount of nectar they are capable of 
carrying. By comparing these measure- 
ments with the honey production of experi- 
mental bee colonies, bee experts determine 
scientifically the relation between the 
physical characteristics of bees and their 
usefulness as pollinators and honey pro- 
ducers. 

The length of a bee's tongue is highly 
important. A bee will not work a fiower 
in which the nectar is too deep inside for 
her to reach. As a result that variety of 
plant will suffer from lack of pollination. 

American entomologists are far more in- 


100 


GRUBS become queens when fed royal jelly, 
which worker bees will supply continuoush 


only to queen cells. By tricking workers wit 
mot-mode queen cells Toandtion ‘are shown 
cbove) con breed queens ‘ct wil 


terested, however, in producing strains of 
bees that are more energetic, hardier, and 
more resistant to bee diseases. 

A stingless bee has long been sought by 
beekeepers the world over. But the gentler 
strains have so far proved to be inferior 
honey producers, and entomologists consider 
it a waste of time to try to develop bees 
that literally have no stings. 

How do bee breeders help nature to pro- 
duce better and better bees? Until recently 
the only method known was one worked out 
by European breeders a hundred years ago. 
‘They selected the best queens and the best 
drones and carried them to some isolated 
spot in the mountains. They wanted to 
make sure that the queen did not mate 
with some stray drone of inferior strain. 

Such selective breeding has shown truly 
amazing results. In tests at Madison, Wis., 
superior strains have produced as much as 
250 pounds per colony in a good season over 
and above their own needs, while colonies 
of a poor strain often fail to make enough 
honey even to keep themselves alive 
through the winter. 

Still more remarkable success has re- 
warded attempts to protect bees from 
disease. So virulent are the three varieties 
of foul brood that in a few seasons this 
bee disease may wipe out every bee colony 
in an area hundreds of square miles in 
extent. In the middle thirties the bee in- 
dustry around Middlebury, Vt., was nearly 
wiped out by American foul brood. In 1936 
a Middlebury beekeeper named Charles 
Mraz noticed that one of his colonies 
showed an almost miraculous ability to 
fight the disease. He shipped an egg-laying 
queen bee from that colony to the experi- 
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GUARDING THE QUEEN. In nature, the first queen hatched 
To produce 

cells must be put in 
separate compartments which workers con enter to bring 
ns can't escape 


10 destroys all the other 
‘erop," ther 


ing n cells, 


food but from which the hatched qu 


ment station at Ames, Iowa. Today, seventh- 
generation descendants of that queen are 
fighting foul brood to a standstill. They 
seem able to detect the bacillus larva even 
before it is visible to the human eye. 

‘The old method of selective breeding got 
results slowly, but it could never eliminate 
the element of chance. 

But in 1926, Dr, Lloyd R. Watson of 
Alfred, N. Y., succeeded in fertilizing a 
selected queen bee artificially. In this way 
parentage could be controlled beyond a 
doubt. Watson's method was taken up and 
improved by scientists of the Bureau of 
Entomology. 

But one thing still stood in the way of 
getting practical results. And that one 
thing baffied the entomologists for 15 years. 
Because a colony of bees must be strong 
in numbers to survive, any colony mothered 
by an artificially mated queen would die out. 
Such queens never laid enough eggs. 

‘Then, in the spring of 1940, two young 
American scientists at Baton Rouge, La., 
discovered that a queen bee makes more 
than one mating flight in her lifetime. ‘This 
disproved what bee science had taught for 
a hundred years. To Otto Mackensen and 
William Roberts it suggested the idea of 
multiple mating by artificial means. The 
theory worked. Queens so treated proved 
able to lay sufficient fertile eggs to mother 
a strong colony. This summer—at the 
Madison, Wis., station, where Roberts now 
works—there are, for the first time in his- 
tory, colonies of bees produced by artificial 
mating. By the old method, only one new 
generation could be produced in a year. 
‘The new method produces as many as ten. 


SEPTEMBER, 1954 


IN CONTROLLED BREEDING 


it is imperative 


This is 


pop 
to the backs of the queens with o small punch 


CLIPPING THE QUEEN'S WINGS is done to make sure 
thot this “key” bee of the hive won't stray from home. 
Queens handle easier than workers because they don't 
ting 10 often. Because his stinger is barbed, a worker 
usually loses it, then dies, once he has used it 


“HIJACKING” POLLEN from bees is done by nll 
five-meth screens over the opening to the hive. As th 
workers wriggle through, the pollen is scraped off their 
legs and collected for systematic feeding of the colony 


e 7 During a single combat mission. his 64th, Charles R. Ward- 


> well of the Northwest African Air Force, capiain of a Boeing 
a ? Flying Fortress, ran into more grief than befalls the average pilot 
‘ in his entire career. But with Yankee courage and ingenuity he 


plane and crew home sately. Here's how. 


eI o managed to bring 


4 


G, (The whole ship went haywire! She kept trving E Fiom 38.000 toot, elias 
loop, and I had to jam my knees against the oy meted to 1,000. Then. glory be, 

wheel to keop it forward. I hollered for Cambell, but closed by themselves, and Cambell r 

the Interphone was out. re was breaking We d power, so I fed her a little gas 

my legs. 1 throttled back and the old lady nose-dived both of us braced against the controls, 


I knew the landing would be tough. so I ordered the boys to bail 
out, Then Cambell and I took her down. He handled the rudder 
and 1 worked the ailerons, yelling back and forth. The old gal lined 
up the runway, hiked up her skirts, and settled for a perfect landing. 


tell you those Flak So 7 p. Then the 
ard that it jarred my id down cn thelr own. Ail 


we limped home, 


— 


Sidelights on 
the Soldier 


Drawings by FRANK HUBBARD 


BORROWING IS TABOO among srontline soldiers who are emilyposted on Army etiquette. The 
ideq is that when a man has toted his own heavy equipment, including water, rations, cigarettes, and 
other necessities, besides arms and ammunition, he's entitled to them himself. His buddies realize 
this—they are in the same fix—so cadging is out. 


MOST WELCOME GIFT to soldiers is heavy © GET THAT BULLDOZER. That's the on- 
wool socks, appreciated in a big way for the com- = emy’s ambition. It's because of the importance 
fort they atford tired, aching “dogs” on the march. of good roads built by American troops. 


HANDY AS A HAIRPIN was the way one soldier described his metal helmet. A fellow can 
use it as a drinking cup, foot bath, or stewpot. Under fire, he can dig himself in with it. He can 
fill it with hot water—water at any rate—for shaving. And when a boat is in danger of swamping, the 
trusty helmet is right there as a bucket with which to bail. 


J cS " 
CAPTURED GERMAN COOKSTOVES are lucky windfalls for homesick GI's who like to show 
their cooking ability by tossing together messes of this and that. Flapjacks are no trouble at all, but 
the boys learned a real trick when they discovered how to make sirup for them by boiling certain types 
of hard candy in water. How's for a good old stack of wheats? 
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JAP FOXHOLES are different. The Nip builds one that JABBERING JAPS in their foxholes 
holds from three to 35 men. He sinks a shaft seven or eight often give away thelr location to the 
feet deep and then cuts « cave at right angles. soldier who puts an ear to the ground. 


NO SMOKING is the rule for mon on SHUT-EYE is more restful outside of foxholes. The boy dj 
jungle reconnaissance. Smoke of a cigarette pick out near-by camouflaged spots for sleeping. In cai 
can be smelled for several hundred yards. of an enemy attack, they make a dash for the holes, 


NY 


How Disney Combines Living Actors 
with His Cartoon Characters 
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Panchito (center) 


P GOES another character in the Walt 
U*vieney Hall oc Fame. Out comes 

jother surprise from the Disney bag of 
tricks. To be specific, Panchito, a Mexican 
rooster with as much personality as Donald 
Duck or Joe Carioca, is making his first 
appearance; and on the screen with him 
will be live, three-dimensional actors. 

The new film is “Three Caballeros,” a 
full-length fantasy of Mexico and points 
to the south. No one will fail to recognize 
this as a good-neighbor film, but, while Joe 
Carioca, the parrot of “Saludos Amigo 
typified Brazil, or the Portuguese-speaking 


the new character, had to be individualized both in form and color. He could 
not clash with either the blue, white, and yellow of Donald or Joe's 


green, cream, yellow, and vermilion 
part of South America, Panchito 
definitely toward the Spanish side, 
Second only to the spell of Disney's propa- 
ganda fantasy will be the inevitable re- 
ction of the thousands who will exclaim, 
“How on earth is it done?" It isn't too 
simple. The film involved the most careful 
planning all along the line, beginning with 
the conception of the character. Then came 
his visualization in the studio, checking up 
on his background, and—a most important 


leans 


consideration—his color scheme. Panchito 
must not clash with the blue, white, and 
yellow of Donald Duck, nor the green, 


cream, yellow, and vermilion of Joe Carioca. 
He must be individual and also look well 
against the many backgrounds. The studio 
settled the matter by giving Panchito a 
yellow beak and feet, red comb, gray hat, 
and purple outfit. After this, it was a good 
deal of a chore to find a voice that would 
make Panchito suitably articulate on the 
screen. From more than 100 actors tested, 
they selected Joaquin Garay, an enter- 
tainer in San Francisco's Copacabana night 
club, to speak the rooster’s lines. 

When such preliminaries have been set- 
tled, and layouts, after many conferences, 
have been approved, the background artists 
get the “go” signal. They must turn out 
flat water colors and also oil paintings on 
glass for use on the multiplane crane, the 
device that makes it possible for the camera 
to give proper distance values to the com- 
pleted picture. At the same time, the ani- 
mators get busy. They work in front of 
mirrors and make faces at themselves, seek- 
ing to capture in their pictures the ex- 
pressions that they wish their characters to 
register. 

‘There ure other headaches connected with 
making a picture of this sort, Ward Kim- 
ball, who animated Panchito, not only in- 
terpreted the scenes as an actor would, but 


he acted them out after studying a chart 
that analyzed the details. These included 
previously recorded dialogue in terms of 
single frames of film, the length of each 
word, the intervals between words, the 
vowel and consonant sounds, accents, in- 
halations, and exhalations. If Panchito says 
“Hello,” and the cutting department has 
indicated that the recorded word occupies 
eight frames of film, Kimball must produce 
eight drawings in sequence in which the 
character's lips move to form the word. 
An assistant cleans up the rough drawings 
by tracing over a ground glass illuminated 
from below, condensing the sketchy lines 
into definite, single lines, Later these are 
traced by trained girl artists onto trans- 
parent celluloid, after which scores of girls 
ink the characters in lines of various thick- 
nesses and colors. . 

After the inking, the “cels," as they call 
the celluloid sheets, go to the painters, who 
fill in between the lines with carefully 
matched transparent paints. Disney main- 
tains 1,000 compounded color formulas, of 
which 200 are used in “Three Caballeros.” 
Approximately 150 gallons of paint go into 
the making of a feature; and the colors cost 
$5 a pint. 

‘Three photographic mechanisms recorded 


ULTIPLANE CRANE AND CAMERA GIVE REALISTIC DEPTH 


This is the multiplane crone (left) that 
Disney developed to get the effect of dis- 
tonce in his two-dimensional pictures. A 
camera pointed down from the top photo: 
grophs various parts of a scene ot differ 
thus providing the third-dimen 
ion of depth. Picture below 
operators sliding 0 background into 
potition in preparation for making the shot 


"REAR PROJECTION” PUTS 
ACTORS BEHIND DRAWINGS 


Panchito’s antics. In a soundproofed, 
air-conditioned room he was placed on the 
top level of a multiplane crane, a serie 
of transparent movable platforms, 
lev 


to four steel posts. P: 
chito ly by means c 
pegs aga topmost glass. Below 
him, at appropriate distances, 
were four parts of the background s 
oil-painted on glass. Now, riding his 


magic serape on an aerial tour of Bahia, 
Brazil, Panchito glides swiftly westward 
as the clouds forming the distant back- 


ground float eastward. Peering stra 
down from its position above the c 
a Technicolor camera recorded the sc 
g the e 


in stop-motion, thus obtai 
of smooth flight 

‘The multiplane cran 
duce and record only cart 


on the screen you will witness scenes 
hito, Donald, and Joe mov 
stage among 
and actors, at 


showing Pan 
ing across and up and 
real live singers, da 
times appearing to 
humans. This cartoon 
effect was achieved through a f 
development of the 
already used by all 
place actors in front of previously filmed 


TO CARTOON SEQUENCES When cartoon characters are to appear in front of 
living actors, the job is eosier thon when it is the 


other way cround. A movie of the live action is pro- 
jected onto o frontsurface mirror, which re 

the image onto a small screen. Transparent “col 
of cartoon characters are photographed agains} the 
screen by a camera mounted above, In the photo 
below, o cel showing Donald Duck ond Joe Carioca 
is being cleaned. The mirror is seen below the table 


ge with the 
ver -liv 


major studios 


The camera's dissolving shutter, seen above, has 


‘an integral counter that permits adjustments 
to within 1/10 degree accuracy. Below is 
shown an operator adjusting light bulbs for 
lateral alignment of the filaments. Front-sur 
face mirrors concentrate light on the subject 


backgrounds, Disney's small projection out 
fit could place cartoon characters in the 
foreground, but live actors couldn't perform 
before a screen about twice the size of this 
magazine, 
on large-scale projection. 
were recorded, and the cartoon action was 
timed to fit them. Optical experts designed 
and ground special quartz lenses to deliver 
maximum light from the projector. The 


nd so several crews got bus 
Music and songs 


sound crew set up a translucent plastic 
screen measuring 14 by 20 feet, placed the 
projector 50 feet distant on one side and 


the camera 25 feet away on the opposite 
side. The arrangement provided for the liv 
ing actor to perform on the stage in front 
fof the projected action of the cartoon, and 


The backgrounds 


agoinst 
which the Disney cartoon 
characters act must be ou 


thentic. In painting them 
Add Riley works from travel 
folders ond other reliable 
sources. Some of the back 
grounds run into big money 
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The new character, a cocky 
little rooster of Mexico, was 
born in the 
of Ernie Terrazas, one of 
the Disney studio's ace 
story men, shown 
here with a few of his pre. 
liminary sketches. When 
Panchito was okayed as o 
character, hundreds of stu: 
dic workers began turning 
out the more than 150,000 
paintings that were needed 


imagination 


who is 


for the Technicolor camera to record both. 

Disney then shot the first combination 
sequence, a close-up of Donald Duck steal- 
ing fruit from a tray carried by Aurora 
Miranda as she walks by in the foreground 
Aurora's songs, Panchito's comments, Don- 


ald's chatter are all parts of the picture, 
but th are shot silent and the 
lip movements synchronized to sounds re- 
corded earlier. One of the more outstand: 
alities of the Disney pictures—appar- 
effortless production—hangs in the 
¢ as "Three Caballeros" comes to 
reen. Will my utweigh 
1! Disney's genius make 
ing mated pictures 
people 


ntere 


plausible 


with equally 


1 GETTING EXPRESSION coll: 

for self-analysis. Animator Ward 
Kimball mokes faces at himself in @ 
mirror to get the expressions he wants 

character to register. After artistic 

Hy, one requisite for the job of 
animator is the ability to act. If Pon 
chito says Hello,” Kimball must pro: 
duce eight drawings in sequence show 
ing his lip motions in pronouncing it 


fai 


3 INKING IN THE LINES 
in various thicknesses and colors 
is the noxt step. This helps develop the 
character and preserve the individual- 
ity expressed by the animator, The 
lines riust match exactly, for they will 
be multiplied in length and width when 
projected onto the screen. One scene 
may require several thousond of the 
inked cels, all made with precision 


2 CLEANING OUTLINES 
is @ necessory follow-up of the 
first animation, The originals are 
placed on ao ground glass, which is 
illuminated from beneath it, and 
experienced ortists clean up the 
drawings by condensing the rough 
lines into def lines, Later 
drawings ore traced by 
girl artists onto sheots of celluloid 


4 APPLYING COLOR th 

acting task of clever girl 
ertists using points thot are care- 
fully matched with previously set 
stondards to mate sure that each 
character will look the same 
throughout the picture. Appro: 
mately 150 gallons of paint and 200 
different colors go into the making of 

The paint costs $5. pint 


TURKEY ON THE TABLECLOTH is no 
problem with a nonskid carving de- 
vice. A wedge-shaped affair, it holds 
the bird firmly on the platter, allowing 
the host to carve with confidence and 
finesse. Two side members are pro- 
vided with finger grips and adjustable 
skewers; the base, perforated to vent 
gravy dripping: adapted to a flat 
surface. This unit can also be used in 
the cooking operation. When placed in 
the roasting pan, it cradles flesh or 
fowl in such a position as to cook to 
best advantage. All parts can be read- 
ily disassembled. Edward A. Farish, of 
Washington, D. C., is the inventor. 
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LOOKING FOR THE KEYHOLE in a 
darkened doorway can be a nuisance 
unless one has a flashlight handy. 

With this in mind, Col. H. B. E. D. 
Cross, of Stroud, Okla., designed a 
support for flashlights that can be 
attached to the bottom of such com- 
monly used articles as handbags and 
brief cases. The support, made like 
a flap, wraps around the flashlight 
and is secured with metal snap fast- 
eners. A slot in the casing is just 
over the switch so that the light can 
be turned on instantaneously. When 
carrying a flashlight in this way, it 
is also possible to illuminate the in- 
terior of the bag itself by making 
adjacent openings in the reflector and 
the bottom of the bag. 


4 SHALLOW WATERS and uncharted coasts lined housing in the keel, a pivoted arm 
need hold no terrors for small boats, ac- engages any underwater hazard and oper- 
cording to Charles A. Goins, of Tampa, Fla. ates a piston to compress the fluid in a 
He has designed a hydraulically operated cylinder. Through a system of pipes and 
device that gives warning when the craft valves inside the boat, the pressure oper- 
is about to run aground or strike a sub- ates a circuit closer to ring a bell or give 
merged object. Extending from a stream- some other audible danger signal. 
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ELSIE IS CONTENTED when milked by a 
suspensory-type apparatus that is easily ap- 
plied and reduces “strangulation” to the 
minimum. This unit comprises a C-shaped 
hanger of tubular construction, which can 
be saddled on the cow from either side. A 
leather strap under the upper arm causes 
the hanger to rest lightly on the cow’s back 
and prevents chafing. The lower arm is 
forked and supports a bail on the combined 
teat cluster and milk receiver. Since this 
bail has a two-point suspension, Elsie can 
shift her stance without affecting the verti- 
cal position of the milk receiver. Inventors 
are John A. Schmitt, Milwaukee, and Lloyd 
F. Bender, Waukesha, Wis. 


YOU CAN'T ERASE on a new kind of paper invented 
by Francis L, Simons, of Montclair, N. J., without 
someone being the wiser. Each sheet has a two-ply 
coating, the bottom layer being white, the top one con- 
taining some coloring material. When erasure is made, 
the thin colored surface is removed, leaving an easily 
detected white area. Attempt to cover 
up an alteration or erasure with water 
color is not practical, since the shade 
of the coloring matter is almost im- 
possible to match. This safety paper 
can be used to foil dining-check chis- 
elers and other frauds. 


TRAP FOR INSECTS, Bird feeders or plates 
of food for the family pet are common at- 
tractions for ants. To protect them from 
such pests, Auguste C. Schiffman, of Hay- 
ward, Calif, has designed the bracket unit 
seen at right. A ring supports the article, 
and interposed between it and the bracket is 
‘a well of liquid insecticide. Ants journeying 
toward the ring are drowned. 


CURE FOR HOUSEMAID'S KNEE 
is a kneeling dolly. Designed by F. 
T. Cooper, Cincinnati, Ohio, this 
movable knee rest makes floor 
scrubbing faster, more efficient, and 
less wearing on the “benders.” 
Mounted on wheels or casters is a 
metal plate with two concave mold- + 
ings. The knees rest comfortably in 
these hollowed sections, which are 
padded with sponge rubber or some 
other soft material. Centered in the 
headboard is a small light that can 
be switched on when overhead light- 
ing is insufficient to show up grime 
and stains. The bulb is powered by 
a battery installed in the pgform. 
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As nearly automatic, in spite of its weight and caliber, as human ingenuity and electrical research 
can make it, this 90-milli plane-killer stands framed between two of its own shells. Standard 
equipment for the armed forces, this weapon has attained an almost incredible effectiveness. 
Its 15-foot barrel can be wound down to five degrees below the horizontal for use against ofmor 


How We Developed Guns 
That Think: for Themselves 


Antiaircraft artillery has come very far in this war. 


Huge automatic weapons, aimed 


accuracy, pick enemy 


By DEVON FRANCIS 


IN THE Southwest Pacific, not so long ago, 

a battery of four American antiaircraft 
guns, firing just 22 rounds apiece, made 
pyres of 12 out of 16 attacking Japanese 
high-level bombers, averaging a kill for 
every 7 1/3 shots. 

When American GI's and British Tom- 
mies streamed from their landing craft to 
storm the fortress-beaches of Normandy, 
the same kind of guns were unloaded within 


OUR BIGGEST AA GUN, the deadly, 120-millime 
in night firing. Four of these con send IY tons of ste 
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fh superhuman 
bombers from the stratosphere. 


a few hours to support the assault inland. 

Big-caliber AA guns, so nearly automatic 
in their operation that their crews merely 
load the ammunition and pull the firing 
levers, are one of the brilliant developments 
of World War I. They are doing much 
toward the establishment of Allied air su- 
periority on the battle fronts. 

One gun of this type was only in the 
chrysalis stage at Pearl Harbor. Another 
had been produced only in small numbers 
and had to undergo refinement before it be- 
gan shattering Axis aircraft at heights of 


bites the dorkness with o huge white flare 
and explosives up to 60,000 feet in 60 seconds 


oS ae 
TWENTY MINUTES AFTER IT 
ELEVATED TO @5* 


Zeut 


TRAVEL POSITION. On the road, the 120 is o 
compact porcel, though its 10/s-foot width doesn’t | 
leave much room for other traffic. Standard towing 
equipment for the 32-ton load is « 38-ton prime mover 


THE 120 1S A DUAL-PURPOSE GU 


In spite of its near-automatic operation, the 120 needs 
crew of 14 men. The 10 shown here are (A) kick 

boots the empty cartridge off the loading platfor 
sergeant in charge of the detoil; (C) cartridge relayer; 
{D] ‘ccrtridge locder: (E] cartridge handler: (F) prot 
tile relayer; (G) projectile handler; (H) projectile 
loader; (I) gunner; (J) elevation tracker. The gun hides 
the azimuth tracker on the left side. Remainder of crew 
are additional cartridge and projectile handlers. The 
trackers hove nothing to do if the gun is remotely controlled 


DEPRESSED To -s* 


Jacks, which hove been submerged in the outrig- 

gers in tronsit, are raised to operating pos 
‘ond crewmen stort pumping to lower the pec 
The jack base is the one being unloaded in photo | 


6 With the third ond fourth outriggers laid down, 

the loading platform is assembled in three s 
tions. In addition to the outriggers, an octagonal 
spode under the pedestal gives stability in 


six miles or more up in the substratosphere. 
Figures from the war fronts tell a fantas- 

tic story. In the North African campaign, 

AA gunners brought down more than 500 

Axis warplanes, When the crippled H.M.S. 
Mlustrious was in beleaguered Malta, ground 
gunners meeting one air attack on her de- 

stroyed 81 Stukas out of 300 in three min- 

utes. In three months on the Anzio beach- 

head in Italy, AA gunners destroyed 349 

enemy planes and accounted for 242 “prob- 
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STOPS ROLLING, THE GUN IS READY TO FIRE 


In the meanwhile, @ crewman has yanked the pintle pin 

that attached the drawbor of the prime mover to the 
axle of the front bogie. The prime mover commonly 
carries the gun crew ond a limited supply of ammunitio 


7 While all this was going on, crewmen have cranked the 

tube forward. Measuring 291 inches in length, the 
wicked-looking barrel retracts 70 inches for highway trav- 
el. Batteries are guarded by .50 caliber machine guns 


2. Now the first two of the four big outrigg 
ded and laid flat. In transit, thes 
wubled up and the front outrigger is secure 

dle collar, the rear clamped to breech-ring slides 


Here the front bogie, with its four high flota- 
tion tires, is being rolled out. The gun is now 
to delicately bolonced on its hydraulic jacks that 
it can be rocked with one hand, Bogie weighs two tons 


All that remains is to level the gun off with 
mechanical-type jacks. Only 20 minutes after it 
stopped rolling, the gun is ready to hurl its shells 
at the enemy high up in the air—or on the ground 


starts the firin 
end of projectile 


TOMATIC ADING GIVES 


eycle by pulling the fuse | 
fits into the top of the cartridge case 


Now the loading tray drops to the level of the breech. 
The automatic rammer shoves projectile and cortridge 


home, Here the gunner hos his hand on the firing lever. 
The long handle beside it is manual br 


ichblock opener 


2 TO 15 SHOTS A MINUT 


the shell. Governed automatically by the director, 


it times the explosion to match distance of torget 


The cortridge disappears into the breech. When 
the drop-type breechblock slips into position, 
dy to fire. A smart crow can get off 
@ minute at on enemy bomber 


ables.” Pretty soon the ground gunners 
were sitting around with nothing to shoot 
at. In some war theaters, one plane has 
been bagged for every 50 rounds of fire. 
Other theaters have reported one plane fur 
every 90 rounds. 

During World War I, Allied AA guns 
managed a hit—but not necessarily a kill 
for every 17,000 rounds. In the next quarter 
of a century, the antiaircraft gun was hauled 
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into the laboratory, taken apart piece by 
piece, and studied. When it emerged, in time 
to get into World War II, it was a sophisti- 
cated weapon. 

Its functions remained the same as those 
of its forebears: to destroy low-flying straf- 
ing planes and dive bombers; and to force 
medium- and high-level bombers to break off 
short of their target, make them miss, or 
bring them down. 


POPULAR SCIENCE 


Fundamentally the gun, too, remained the 
same. It was a tube and a breechblock, de- 
signed to deliver a projectile at a given time 
at a given altitude at a given point on a 
360-degree circle. 

But there the similarity ended. Ammuni- 
tion had improved. Ballistics had been ren- 
ovated. Prediction—the determination of 
where a target would be by the time a pro- 
jectile had been hoisted to the proper alti- 
tude—had emerged from guesswork into 
scientific exactness. Automatic devices had 
reduced to a minimum the “dead time" be- 
tween the apprehension of a target and the 
delivery of an explosive charge in its line of 
flight. 

POPULAR SCIENCE MONTHLY has described 
in detail the functions of the small-caliber 
antiaircraft weapons used against targets 
flying at limited altitude. But airplanes fly- 
ing very fast also can fly very high for 
bombing, air fighting, or reconnaissance, 
and here a much larger, more intricate 
‘Weapon is needed to bring them down. The 
large-caliber AA gun is the weapon that 
stayed longest in the ordnance laboratory. 
It came out as a weapon of near-magic. 

It is almost as automatic in its operation 
as a machine gun. It fingers space deli- 
cately to find its target and, finding it, 
pumps explosives as high as 11-plus miles 
at rates varying from 15 to 22 times a min- 
ute, The projectiles weigh from 25 to 50 
pounds. Patterned in batteries of four, the 
largest of the American AA guns, throwing 
a shell measuring 120 millimeters (4.7 
inches) in diameter, can deliver a ton and 
a half of steel and explosives at a height of 
60,000 feet in 60 seconds. 

The projectiles are aimed not into the 
area of the target but at the target, and 
therein lies the story of AA guns that went 


RECOIL is handled by thr 
cylinders under the tube. Mi 


EQUILIBRATOR CHAINS keep the tube in bolonc: 


dle of elevation. They pull on pistons 


to college. Happily enough, all the things 
that enable a gun to bring down an air- 
plane began undergoing parallel refinement 
two decades ago. 

‘A race was on. The airplane was flying 
faster and higher. Somewhere, sometime, 
the curve of antiaircraft efficiency and the 
curve of an aircraft's speed-altitude im- 
munity from ground fire had to meet. 

Before the war began in 1939, the U. S. 
Army was equipped with a three-inch AA 
gun. It was a good gun. In tests at Aber- 
deen Proving Ground it sprayed sleeve tar- 
gets towed at 10,000 feet and above with 
commendable accuracy. It could deliver a 
projectile at an altitude of some 9,000 yards, 
but its effective range was somewhat be- 
low that. It was a good gun, but it was not 
good enough. The airplane, nursed along 
for years as an offensive weapon, flew too 
high and went too fast to be a good target. 

This three-inch gun had horny-handed 
antecedents. In World War I it began as 
the famous 75-mm. artillery piece mounted 
on a circular track to give it traverse and 
modified to give it elevation. It had open 
sights. It had no fire-control system. By 
1923 Army Ordnance produced a three- 
inch AA gun of approximately the same 
range that could be elevated to within five 
degrees of the vertical. It was progressively 
refined in the ensuing years. The fuse on its 
projectile could be timed more accurately 
and the explosive charge was more homo- 
geneous and gave a more stable explosion 
pattern. 

As early as March, 1940, a 90-mm, (3.54 
inch) AA weapon had been standardized 
(P.S.M., May ‘43, p. 66). Tt was not yet in 
mass production. At the same time, another, 
bigger gun firing a 120-mm, shell was in 
the design stage. (Continued on page 206) 


egardless 
in cylinders situated on either 


one is filled with oil, two outer side of o surge tonk filled with oil ond nitrogen gas. Proc: 
cones with nitrogen gas that acts tically all of the long tube's weight rests forward of the 
es a spring to return the tube trunnion, the pivot point that supports the tube and its cradle 


TOWED AERIAL BOMBS, reported 
after a recent bomber attack on Kiel, 
appear to be further indication of the 
unwillingness of Nazi fighters to come 
any closer to our planes than they 
have to. Weighing about 100 pounds, 
the bombs are dangled at the ends of 
long cables. It is believed that they 
do not need contact to explode, but 
can be set off by the tow-plane pilots. 


TWO-BOAT TRANSPORTATION for such 
equipment as tanks, field-artillery pieces, 
and bulldozers has been suggested by 
Andrew J. Higgins, famed New Orleans 
boat builder, as the best way to move this 
material from our cargo vessels to invasion 
beachheads. The boats, of the shallow- 
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draft ponton type, are connected by a plat- 
form that acts as the carriage for the 
equipment. Attached to the front of the 
carriage is a hinged section, which, when 
raised, would serve as an impromptu bow; 
when lowered, it could be used as a ramp 
for landing equipment on a beach. 


HAVE YOU ANY GOOD WAR IDEAS? 


Your country needs and wants inventive ideos. You may help to has- 
ten victory and thus save the lives of thousands of American sol- 
diers by suggesting @ new device or on improvement on on old one. 
De not end your suggestions fo this magazine. Send them fo National 
Inventors Council, Department of Commerce, Washington, D.C. 


IVILIANS invented the airplane, the submarine, the 
machine gun, and scores of other weapons that win 
wars. Our armed forces need more such ideas from more 
Americans now. Our officers are looking, for instance, for 
ways to protect our troops from enemy flame throwers. 
Have you any suggestions? 

Ingenious and simple decoy devices are needed, to con- 
fuse and mislead the enemy. So is an optical device that 
will enable our men to distinguish quickly between the 
natural green of vegetation and artificial green coloring. 
A gas mask that would permit the wearer's voice to be 
clearly heard is also in demand. 

The National Inventors Council has a staff of experts to 
evaluate ideas of all sorts and refer them to the proper 
military authorities. All ideas received will be held con- 
fidential. Accepted ones may be patented for the inventor, 
without expense to him, 


PROTECTION for our 
soldiers against enemy 
flome throwers is one of 
the up-to-now unsolved 
problems of this war. 
If you have any ideas on 
the subject, the Nation- 
ol Inventors Council will 
be glad to consider them 


GROUND FLARE, A phosphorus-filled 
mortar shell that helps to “brighten 
things up" for enemy troops attempting 
to hide under the cover of darkness is 
the novel invention of an American in- 
fantry officer, Capt. Gerald H. Shea. 
Having the tear-drop shape and flight- 
steadying tail fins of most mortar shells, 
the projectile also carries an ignition fuse 
at its base. Through the body runs a 
sharp-pointed sliding rod. As the pro- 
jectile hits the ground, the rod digs in 
sufficiently to hold it erect and at the 
same time slides part way back into the 
mortar to set off the ignition fuse. The 
use of these flares enables small infantry 
groups to illuminate enemy positions 
without aid from supporting planes, 


TORPEDO JOCKEY. 
This German one-man 
sub, similar to the two- 
man weapon made fa- 
mous by the British, was 
recently captured when 
it came a cropper on an 
Anzio beachhead held by 
our troops, As shown in 
our artist's conception, 
the torpedo is slung un- 
der the sub. It can be 
quickly released on ap- 
proach to the target, the 
sub and its rider then 
heading for safety. 


EXTRA MAN-HOURS— 
over 250 a week—are 
added to production by 
Glenn L. Martin Co., Balti- 
more, Md., with a new cop- 
per sleeve for splicing 
cable and making eye 
loops. In the latter proc- 
ess, cable is fed through 
the oval-shaped sleeve, 
looped around a thimble, and 
brought back through the 
sleeve. It is crimped with a 
hand-operated, pliers-principle 
tool and a foot-operated set of 
dies. Brittle material on the 
sleeve's interior breaks up un- 
der this action, bites into the 
cable, and makes a strangle- 
hold bond in a fraction of the 
time formerly required. 


DANGEROUS FUMES from 
welding operations no long- 
er mean sick leave for work- 
ers. A mask has been de- 
vised with a compressed-air 
unit that fits under the wel- 
der's hood, circulating a 
continuous stream of air in 
the area around the nose 
and mouth. Sweating is pre- 
vented, and also soiling of 
the eyes, Pullman-Standard 
Car Manufacturing Co., 
Chicago, are the makers. 


THERE'S NO BURR in pipes and con- 
duits tooled with this reamer having an 
extra-long taper. The gradual diminish- 
ing guards against splitting, flaring, and 
wall reduction. The Ridge Tool Co., 
Elyria, Ohio, make the tool and the 
ratchet handle that goes with it. 


THREE WRENCHES IN ONE are avail- 
able to users of the new Tesco multi- 
socket wrench, which, by its pressure 
over any size nut to which it is adapted, 
automatically selects the proper hex- 
agonal tube required. It is made by The 
Eastern Specialty Co., Philadelphia. 
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Submarine holidays are made possible by a peacetime 
adaptation of the British ‘“‘torpedo built for two.’ 


By WALTER NUNN O’BONDIE 
tenant, R.NV.R. 


of some 
ons and 
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pieces of eight. When time permits, we'll 
ship our jeepmarine to tropic seas and go 
riding through coral groves, dismounting 
occasionally to look for peafls. At least, 
we'll be sure to return with a handsome 
bath sponge of our own plucking. 

Such fancies are a diversion from the 
grim, dirty job of waging war. But my 
dream has substance; it is far more realiz~ 
able than the hope of the demobilized pilot 
to go flitting through the clouds with his 
ladylove. The initial cost and upkeep of my 
“submarine built for two” will be much less 
than that of a flying machine. It will be less 
dangerous to operate, and I won't be both- 
ered so much by rules and regulations. 

Little serious thought has been given to 
the peacetime possibilities, for sport and in- 
dustrial use, of the “human-torpedo" craft 
designed to attack enemy ships and harbor 
installations, But I know of two men now 
‘assigned to one of these new naval weapons 
—one is a hairdresser in civil life and the 
other a dry cleaner—who hope to buy a 
decommissioned jeepmarine from the govern- 
ment after the war and use it to explore 
the Spanish Main for galleon gold. 

‘The submarine motorbike has a cylindri- 
cal chassis 21 feet long. Two persons sit 
astride it behind conventional-looking motor- 
cycle windscreens, They wear diving suits 
that weigh less than 50 pounds, and their 
hands are left bare. Each person can dress 
himself for undersea cycling in less than five 
minutes. Oxygen flasks carried on their 
backs permit them to remain submerged 
for 10 hours. They may dismount at will 
and, by regulating the air-escape valve, 
make their suits so buoyant that they can 
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SERVOMOTORS 
OPERATE RUDDER 
AND DIVING PLANES 


BATTERIES 


The British ore using 
the "human torped 

of tight for ota 

expl charges to 
fhe ball of wacsty ese 
sels. The author of this 
article foresees a post- 
war role for it as an 
undersea pleasure car 


124 


COMPRESSED- 


float like fish at any level. Deflating their 
suits permits them to walk, with their lead- 
soled boots keeping them vertical. 

The jeepmarine is powered by storage 
batteries. It can cruise on the surface or 
dive to any bearable depth, then level off 
and proceed in any direction. Contra-rotat- 
ing propellers nullify torque; one propeller 
is mounted on a hollow shaft revolving 
around the solid shaft of the other, both 
driven through a simple gear box. The craft 
is steered by means of vertical rudders, the 
same as any small boat; it dives and ascends 
by use of port and starboard hydroplanes 
or fins. Movement in all four directions— 
up, down, left, or right—is controlled with 
a single steering apparatus similar to the 
stick of an airplane. The present submerged 
speed is only a little faster than a brisk 
walk, and the cruising range is about 10 
miles. The range could be increased by 
adding more storage batteries in place of 
the explosives that the “human torpedo” is 
built to carry. 

Candidates for wartime jeepmarining as- 
signments must pass rigid physical and 
psychological examinations, But when the 
hazards of war are removed, any able- 
bodied person should be capable of operating 
one of these submarine motorbikes. You 
will not even be disturbed by your wife's 
comments from the rear seat; there is no 
means of oral communication between per- 


sons in separate diving suits. 


‘STIRRUPS ON 
PEACETIME MODEL 
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Oil and Water Mix I 


HEMICAL “undercover agents"—in- 

gredients unsuspected by users—make 
possible the new resin-emulsion paints that 
are thinned with tap water, flow smoothly, 
dry rapidly, and leave a durable film that 
compares with that of oil paints. Since most 
resin-emulsion paints consist of suspensions 
of tiny globules of oil and resin in water, 
they must contain an emulsifying agent that 
will envelop each particle of oil in a thin 
coating to prevent its joining its oil neigh- 


water won't 


HOW RESIN-EMULSION 
PAINTS WORK 


‘Tue trick was to find a 
way to hold oil particles 
suspended in water so that 
the paint could be applied 
smoothly and the water 
content would evaporate, 
leaving the pigment cling- 
ing firmly to the surface 
after one application. 


Pkt hroire ote 


WATER AND OlL PARTICLES 
‘APPLIED TO SURFACE 


1 ee 


WATER EVAPORATES, 
AND Is ABSORBED 


PAINT. REMAINS 


EMULSIFYING. Oil point ond 


Add on emulsi 
shake; oil droplets are suspended 


emulsion paint comes in paste form. 
imply mix it with 50 percent of tap 
and you have an oil paint that 
covers almost any surface with only one 
in an hour, and presents on 
cil-film surface that is easily washable 


Resin Paints 


bors. To keep the emulsion stable over a 
long period, some colloidal material such as 
clay or casein is mixed with it. Another 
anonymous ingredient designated as a “wet- 
ting agent” is added so that water may be 
mixed with the hard-to-wet pigment, and a 
further agent prevents bubbles from form- 
ing. No less than 15 different ingredients go 
into the Du Pont Speed-Easy paint of this 
kind. The illustrations below show how 
these “undercover agents” work. 


WETTING. Many pigments, 
too, refuse to mingle with wat 
Pigment floating at left sinks 
when the wetting agent is added 


in beaker at left. 
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Hurry up your entry im our 


55,000 Contest 


for the best letters on 


Ce Plane You'd Like to Own 


You have until Septemb: 30 to write a letter 


and 


|F YOU hope to win a $1,000 War Bond or 

any of the many other prizes offered in 
our $5,000 contest on “The Plane You'd Like 
to Own,” you had better hurry up. The con- 
test ends on September 30, and your entry 
must be in the mails on or before that date. 

Why don’t you sit down right now to 
write a letter of not more than 1,000 words 
telling as clearly as possible what sort of 
private plane you would like to own in the 
approaching air age? It will be fun to 
figure out just what features and conven- 
iences should be incorporated in postwar 
private planes. Maybe your idea or combi- 
nation of ideas will place you among the big 
prize winners. 

Before you prepare your entry, be sure to 
read very carefully every word of the official 
rules. These have been published three 
times—on page 114 of the June issue; page 
108, July; and page 122, August. 


try for one of the many War Bond awards 


It will also pay you to study the drawings, 
lists, and suggestions contained in the con- 
test articles in those three issues. If you do 
not have copies, try to borrow them or con- 
sult them at your public library. Such well- 
known aviation illustrators as Eric Sloane, 
Douglas Rolfe, and Stewart Rouse have 
shown in full color the types of planes they 
themselves would like to own. In the three 
articles, too, there were many drawings and 
photographs to help you in visualizing a 
good light-plane design. 

‘You may enter either the nonprofessional 
class, which is for general readers without 
any special technical knowledge of airplane 
design and construction, or the professional 
class, which is for those with training in 
aviation engineering, aircraft design, or air- 
craft drafting. 

If you are a nonprofessional, you have 
merely to write a letter, although’ you may 
include sketches or 
plans if you wish, 
However, if you are 
entering the profes- 
sional class, you should 
not only write a letter 
but also prepare a 
drawing that shows 
the front, top, and side 
views of the type of 


Aeronca Super Chief has 
carefully styled accesso- 
Instrument panel con- 
i only | flight 
cond engine instruments. 
Seating arrangement and 
control wheel virtually du- 
ate similar equipment 
to be found on a well- 
appointed modern coupe 


POPULAR SCIENCE 


| pants add to 
fectiveness of perform- 
once of Aeronca Super 
Chief in flight 


handling on ground, has 
good stability, Pl 
cabin heater, ventilation 
for possenger comfort 


FIRST PRIZE 
SECOND PRIZE - 
THIRD PRIZE 
FOURTH PRIZE 
FIFTH PRIZE 
SIXTH PRIZE. « - 
SEVENTH to 
TWENTIETH PRIZES 
$25 War Bond each 


_ 350 in War Bonds 


plane you prefer. If you wish to make 
additional sketches, that is your privilege, 
but they are not required. 

‘The judges (see P.S.M., July '44, p. 109) 
will select the winners on the basis of ideas 
alone. You don’t have to make your entry 
look pretty. All the judges want is sound 
thinking, original ideas, and a clearly ex- 


Th ing of the Waterman Arrowbil 
craft is being used as an automobi 


AWARDS TOTAL $5,000 IN TWO S 


THIRD PRIZE 
FOURTH PRIZE 
FIFTH PRIZE 

SIXTH PRIZE.» «+ 
SEVENTH to 
‘TWENTIETH 
$25 War Bond each « 


lifts off the top of the fusel 
Plone is toilless, ond the eng 


EPARATE CLASSES 


NONPROFESSIONAL 
For 


IZES 


350 in War Bonds 


pressed letter that tells exactly what you 
would like in your own plane. 

Don't delay. If you make any drawings, 
please don't fold or roll them; keep them 
flat. Mail your entry to Plane Contest 
Editor, Popular Science Monthly, 353 Fourth 
Avenue, New York 10, N. not later than 
September 30. 


1, and may be stored while the 
‘ond propeller are in the rear 


ELECTRONICS PROMISES 


How Factory Production Is Being Made More and More Automatic 


YOUR life after the war is going 10 be 

affected by electronics in many ways. 
The great impact will come, not through 
any one spectacular development, but 
through the expanding uses of electronics 
in industry. Why? Because the produc- 
tion of countless necessities of life— 
houses, autos, machinery, tools, will be 
immeasurably speeded up and improved. 

The extraordinary strides made by elec- 
tronics in war production have pointed 
the way. We now know how to control 
manufacturing operations with superbu- 


man accuracy, how to assemble materials 
with amazingly precise methods of weld- 
ing, and how to run motors at infinitely 
varying speeds to suit each changing phase 
of machine operation. And we can do 
much of it automatically. 

As Carl Dreher outlines the wonders of 
industrial electronics in this article, they 
give marvelous promise for the future. 
But they also present a great—perhaps an 
even greater—challenge because of the 
extent to which electronic controls may 
replace skilled workers, 
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PART Ill OF A SERIES ON ELECTRONICS AFTER THE WAR 


‘Westinghouse 
THE MASS SPECTROGRAPH. Using centrifugal force 
to separate a substance’s gos molecules ond thei 


nt atoms, thi -looking anolyzing mac! 
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ict one part in 100,000 of a moteriol under observation 


By CARL DREHER 


HE variety of functions of which 

electronics is capable, in indus- 
trial applications alone, could not be 
described in anything short of an en- 
cyclopedia. All we can do here is to 
glance at a few things electronics 
can do better than they were done 
before, and others which, without 
electronics, could not be done at all. 

‘When, less than two centuries ago, 
James Watt began working on his 
steam engine, he was at first unable 
to obtain a round piston that would 
fit snugly inside a cylinder. With the 
machining methods then in use, the.e 
might be spaces of a quarter of an 
inch through which the steam could 
escape. Nowadays, machine parts 
are commonly made with a tolerance 
of less than a ten-thousandth of an 
inch. Length, thickness, speed, time, 
mass, illumination, chemical compo- 
sition, electrical quantities—are all 
measured with an accuracy of only 
a few parts in a million, and usually 
you find electronic or semielectronic 
devices doing the measuring. 

An example of a wholly electronic 
measuring instrument is the cath- 
ode-ray oscillograph. Called “the 


con 


POPULAR SCIENCE 


NEW MIRACLES IN INDUSTRY 


by Amazingly Accurate Methods of Measurement and Control 


most versatile measuring instrument ever 
devised by science,” it has been used in in- 
dustry for not much over 10 years. The 
operating principle of the cathode-ray tube 
is the deflection of an electron beam by elec- 
trodes in the neck of the tube, to which an 
unknown variable voltage is applied. Func- 
tioning as a weightless pointer, the beam 
traces a curve on a fluorescent screen, 
which shows how the voltage varies 
with time. 

In industry, the cathode-ray oscillo- 
graph will reveal exactly what is hap- 
pening inside a radio transmitter or re- 
er. It will draw a picture showing 

lightning affects a transmission 
line, an alternator, or a circuit breaker. 
The magnitude and duration of welding 
currents, the behavior of electronic mo- 


THE CATHODE-RAY OSCILLOGRAPH. 
Considered the most versatile of all measur- 
ing devices, this wholly electronic  instru- 
ment can do such jobs as analyze vibration, 
fest a metal for its characteristics, show 
the effect of lightning on a circuit breaker 


A PHOTOELECTRIC CELL scons o strip 
of tin plate as it races past at 1,000 feet 
© minute. The light source used is immediate- 
ly above the strip. By detecting holes even 
smaller than 1/64 of an inch, the “eye pro: 
tects canned foods from spoilage and leakoge 


inghouse 


tor controls, and of every other electronic 
or electrical machine, can be studied in the 
utmost detail. By using some form of pick- 
up to convert mechanical into electrical 
energy, the vibrations of machines, engines, 
musical instruments, and timepieces may be 
analyzed. Metals may be tested for compo- 
sition and characteristics by observing their 


‘Allen B, Du Mont Laboratories, Tne, 


magnetic or electrical behavior when sub- 
jected to high-frequency fields. 

‘When the middle-aged engineers of today 
were at college, the usual method of meas- 
uring the speed of a rotating machine was 
to stick a mechanical tachometer or revo- 
lution counter against the end of the shaft. 
In the case of a very small motor, the tacho- 
meter load might be enough to slow it down. 
With high-speed machines, the method was 
likely to be inaccurate because of slippage. 
By means of an electronic straboscope—a 
light flashing at a known frequency—the 
speed of a rotating object may be measured 
accurately without contact. 

Electronic measurements may deal with 
quantities inappreciable except by almost 
incredibly sensitive instruments, or as great 
as the distance of a star from the earth. 
‘They may soar out into space—or burrow 
into the earth. In scientific exploration for 
oil, dynamite is exploded in a shot hole, set- 
ting up a small artificial earthquake, Suit- 
ably disposed pickups, designed to convert 
earth vibrations into electrical vibrations, 
respond to the reflections from the under- 
lying rock strata. The outputs of the pick- 
ups are amplified electronically and recorded 
as seismograph traces, which permit map- 
ping substrata as deep as 20,000 feet. 

‘The new technique of resistance welding 
requires electronic control. The process con- 
sists in joining metal parts by pressing them 
together mechanically, sending an electric 


“RADIO TACKS.” Another RCA prod- 
uct—one brought out experimentally—is 
en electronic machine (right) for tem- 
porarily bonding thin veneers of wood 
while they are cut and shaped into. ply- 
wood forms. The applicator shoots high- 
frequency current through the top veneer, 
joining it to the veneer below by forming, 
at each point of application, a bond in 
the glue previously put between the veneers 
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current through the joint, then shutting off 
the current and maintaining the pressure 
for another instant while the molten metal 
“freezes.” It sounds simple; the catch is that 
the number of amperes sent through the 
weld, and the length of time the current 
flows, must be precisely controlled. When 
a welding engineer specifies that a given 
number of amperes of 60-cycle current are 
to be sent through the metal for, say, a 
quarter of a second, he doesn’t mean 14 or 
16 cycles, he means exactly 15 cycles. Any 
deviation may mean the difference between 
a perfect weld and a poor one. Some types 
of precision resistance welding are actually 
done in a fraction of a cycle, and it has to 
be the same fraction each time, in the same 
part of the cycle. 

Welding even thin sheet steel calls for 
currents of several thousand amperes. For 
large parts, welding currents may be in the 
vicinity of 50,000 amperes. These currents 
are produced by a step-down transformer, 
but even the primary current of such a 
transformer will run to several thousand 
amperes. Making and breaking currents of 
this magnitude is a ticklish job, and it has 
to be done automatically hundreds of times 
a minute. About the only kind of switch 
that measures up to the job is a frictionless 
and inertialess device in which small 
amounts of power can control large amounts 
—in short, an electronic device. 

Resistance welding with electronic con- 


ELECTRONIC DETONATORS de- 
signed by RCA ore speeding airplane 
construction with a bang. Emitting 
high-frequency radio waves, they set 
off the smoll dynamite charges in the 
explosive rivets developed by Du Pont. 
W. M. Roberds, RCA engineer, is shown 
(ct left) demonstrating the detonator 


trol, applied on a commercial scale, is now 
well over 10 years old. The war, plus the in- 
herent reliability, speed, and economy of 
this type of welding, has given it a powerful 
impetus, Already over 10 percent of the 
rivets used in airplane manufacture have 
been replaced by spot welds. Ultimately 
there may be a 100 percent change-over in 
this field. ‘This is only one application of re- 
sistance welding; gasoline tanks, automo- 
tive parts, refrigerators, and vacuum tubes 
are others. 

Induction heating, a comparatively new 
method of applying heat in industrial opera- 
tions, has also contributed materially to war 
manufacturing, and promises to play a sig- 
nificant part in postwar electronics. By 
older methods, heat is caused to flow into 
the material from the outside, so that the 
surface gets hot first and may be overheat- 
ed before the inside is even warm. With 
electronic methods, heat may be produced 
within the material, so that, if desired the 
whole mass can be kept at a uniform tem- 
perature throughout the process. Or, with 
equal ease, electronic heat may be applied 
selectively. By using a small radio-fre- 
quency coil, for instance, it is possible to 
harden the slotted end of a setscrew to a 
depth of 1/10 inch, leaving the rest of the 
screw soft so that it will make a gastight 
seal. Gears or crankshafts, for example, 
may be surface-hardened without causing 
internal brittleness, A smooth coating of tin 


ELECTRONIC HEATING has one gr 
vantage: it can be "beamed" to a F 
ore, Because of this it has proved invalu- 
able in such work os hardening the surface 
of a material without causing any internal 
brittleness. At the right, on operator pre- 
pares to harden the surface of a small 
with a General Electric 15-kilowatt heater 


RESISTANCE WELDING, to be done well, needs 
the delicate hand of electronic control. Essential- 
ly the welding consists of joining metal parts, ap- 
igh-amperage current to the joint, and then 

the parts in place until the molten metal 
pply just the 

right amperage (which can be precisely controlled 
ith @ thyratron) for just the right length of time 
(which can be regulated with an ignitron). Left, spot- 
welding two metal pieces with 48,000 amperes. Here 
the ignitron is measuring off exactly eight cycles 


Westinghouse 
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‘General Electric 


CONVERTING ALTERNATING CURRENT to the DC need- 
jrolytic production of metals is done at one plant 
ig !2-unit ignitron mercury-are rectifier installation 


ed in the 
ith this 


only 30 millionths of an inch thick may be 
electroplated on sheet steel heated induc- 
tively to a temperature of 450 degrees F. 
Many similar applications will be found in 
which electronic heating results in a better 
product. 

‘There are two general types of induction 
heating: electromagnetic and electrostatic. 
If the material is a good conductor, it may 
be placed in or near a coil of wire in which 
alternating current is flowing. The electro- 
magnetic lines of force cut the material, in- 
ducing eddy currents that release heat. In 
other words, we make the material to be 
heated the secondary of a transformer and 


General Electric, 


LIGHT BEAM of o photo- 
lectric unit is used here to hold 
the edge of a steel strip in 
alignment as the strip winds 
upon a drum. A variation of 
@ few thousandths of an inch 
will start a corrective action 
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the secondary is also the load. 
if the material is a poor con- 
ductor or an insulator, we place 
it in the electric field between 
two metal plates connected to 
a radio-frequency oscillator. 
‘The material then becomes the 
dielectric element of a con- 
denser or capacitor, and is 
heated by dielectric losses. 

Electrostatic heating re- 
quires high frequencies; its 
present band is 500 kilocycles 
to 50 megacycles. Up to about 
12,000 cycles, alternating-cur- 
rent generators are the usual 
power source, but in the kilo- 
cycle and megacycle ranges, 
vacuum-tube oscillators and, 
to some extent, spark gaps are 
employed. The process is then 
truly electronic and the name 
radiothermics is sometimes ap- 
plied to it. (P.S.M., May ’43, p. 56.) 

A comparatively recent application of 
electrostatic heating is in the quick curing, 
or drying, of the glue and plastic adhesives 
in bonding plywood such as is used in air- 
plane propellers. It is also important in the 
plastics industry. The preform, or piece to 
be molded, may be heated electronically so 
that when it reaches the molding press it is 
uniformly hot and plastic inside and qut. 
In the electronic “sewing machine,” ther- 
moplastic sheeting, such as is used in rain- 
coats and packaging, may be joined by ap- 
plication of heat to soften the material and 
form a seam c 208) 


X RAYS check tho powder content of these detonating 
fuses as they move post on a traveling belt. An improper 
‘amount of powder will be instantly detected and announ 

by an clarm, thus enabling workers to remedy the condi 


General Electric 
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BUGS CAN'T STAY on farm crops 
when this insect collector is put 
into operation. Designed to combat 
the boll weevil, the machine also 
removes other bugs from two rows 


of plants at once. A fan assembly « 


on the front of a tractor delivers a 
blast of air through pipes leading 
toward the rows, The bugs are 


blown off the plants and driven 
through funnels into disposal sacks. 
A. R. Nisbet, Plainview, Tex,, is the 
inventor and manufacturer of the 
new machine. 


“See 


a8 BLIMPS GO AFTER FISH—finny as well as 

tin. Mindful of the necessity of a continuing 
sea-food supply, the U. 8. Navy is co-operat- 
ing with the Office of the Co-ordinator of 
Fisheries by having its sub-hunting blimps 
shortwave the location of schools of fish to 
interested vessels in the area, Patrolling 
blimps easily spot quarry that fishermen 
operating on the surface of the water might 
miss or take hours to locate. 


Dee THK OFF 


PLANTS PASS BETWEEN. 
‘TWO SETS OF NOZZLES. 


UNWATERING MINES at Leadville, Colo., will re- 
lease an estimated 200 million dollars in zinc and lead 
ore. A 17,000-foot tunnel will be built by the U.S. 
Bureau of Mines, and through the tube, 10 feet high 
and 9% feet wide, nine million gallons of water will be 
carried daily to the Arkansas River. Tracks may be 
built over the flume to provide for ore haulage, as 
shown in the drawing by B. G. Seielstad. 


hicturing Vater with Your Gmew 


BY FLORENCE 


probably several kinds of water with- 

in photographing distance: brooks, 
rivers, lakes, ponds, canals, and even the 
ocean. Moving water, still water, fresh 
water, salt water, clean and dirty water, 
quarries and city wading pools—all have 
pictorial possibilities. Pictures that de- 
pend on water for their main accent know 
no season. No special equipment is neces- 
sary beyond the usual filters, lens shade, and 
tripod, if you use one. There is one caution: 
check on local Army and Navy restrictions 
before attempting to take waterfront scenes 
in areas of wartime activity. 

The quality of water that distinguishes 
it most, at least pictorially, is its wetness. 
In order to keep it from looking solid, 
avoid tones that are too dark, for trans- 
parency is indicated in the print by care- 
ful control of tonal values, Water itself 
is almost colorless, reflecting the color of 
the sky and its surroundings. A K1 or K2 
filter may be helpful especially in strong 
sunlight, but darker filters are not recom- 
mended, 


[ | pros you live on a desert, there are 


Cc. O‘’CONNOR 


As water pictures are apt to show ex- 
treme contrasts, particular attention should 
be paid to getting the exposure as nearly 
correct as possible. Subsequent care in 
retaining values when making the print 
will give the water in your picture a feeling 
of reality. 

“Freezing” the motion of water is a danger 
engendered by the fast lens. However use- 
ful an f/2 lens may be in sports or action 
photography, it has no use, opened wide 
with the shutter set at 1/250 or 1/500 
second, for water pictures. Under ordinary 
light conditions, a shutter speed of 1/100 
second is fast enough for the most turbu- 
lent waterfalls and breakers. At a faster 
speed, the water will appear static, re- 
sembling glass more than water. it 
moving water looks blurred in nature, and 
it must also look that way in the picture. 

If a mysterious streak of light appears on 
your print, it is probably a reflection from 
the sun that was not obvious when you 
made the exposure, A sun shade over the 
lens will save you a retouching job. 

Water and reflections are usually synony- 


Waterfall 


mous to the amateur. Good reflection 
pictures, however, are hard to make, princi- 
pally because the tendency is to make them 
too good. The reflection should never be So 
perfect as to cause anyone to take it for 
the real thing. Make the picture on a 
day when there is some movement in the 
water or when the atmosphere is not crys- 
tal clear. Soft, diffused reflections sug- 
gesting, not showing, what is mirrored are 
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the most successful, Avoid a cluttered look. 
A water-soaked log and floating scraps can 
be shoved out of camera range easier than 
they can be removed from a print. 

Try not to tell two stories, ‘Trim off the 
top of a reflection picture, allowing just 
enough to indicate what is being reflected. 
A test is to cover the top of the picture 
until all distracting elements have been 
eliminated. [Turn the page.] 
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Pickerelweed 


Edges of ponds and lakes usually have 
interesting weeds and aquatic plants tha 
fairly shout to be made into Chinese pattern 
pictures. It may be necessary to wade in, 
as a carefully arranged close-up compc 
tion is necessary since the picture will lack 
subject interest. “Pickerelweed” has a feel 
ing of placidity of a hot summer day. Note 
how light in tone the water was kept, since 
it reflected a light-blue summer sky. If 
nature hasn't provided ripples enough to 
give the picture interest, t 
@ small stone in the picture area 
and utilize the concentric cir- 
cles. 

No stillerwaters exist than salt 
marshes, those fascinating back- 
waters of the sea that run in- 
land for miles. As they are 
often pretty shallow, take them 
at high tide and feature the 
reeds and grasses on their 
banks. Sometimes an anchored 
rowboat adds a focal point of 
interest, as in “Salt Marsh.” 

Surf pictures are the buga- 
boo of all photographers. Their 
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dalt Marsh 


fascination tempts you to use roll after roll 


of film, but success is in the lap of the gods. 
All you can do is to pick a good spot and 
try to anticipate the break of the wave. If 
the wind is high, be sure to protect your 
camera from salt spray, which is apt to 
rust it and also tends to fog the lens 
“Surf, Ogunquit” was made on the rugged 
shore of Maine. 

Pictures made on a beach can show in- 
teresting curves formed by the foam on 


the sand as it rolls up and re- 
cedes. This makes good pat- 
tern pictures. A beach is one 
place where the detail cannot 
be overdone, so stop down the 
lens and show every bubble. 
Beach pictures showing a wide 
sweep of open ocean are often 
helped by including an im- 
mense sky. This gives the feel- 
ing of grandeur and infinity 
associated with the sea. 
Falling water is fascinating 
—its every movement differ- 
ent. The translucency of clear 
water running over hard rock 
is a natural for the pictorial 
picture. A pattern picture can 
be made using only the edge 
of a dam, as in “waterfall,” or 
an entire fall may be used. If 
a pattern picture is made, it is 
almost necessary to use a 
strong diagonal line in order to 
give the picture force. In win- 
ter, floating snow and ice may 
vary the pattern. Winter wa- 
ter always looks darker than 
summer water, unless snow- 


covered banks are reflected. 

If more than a part of a fall 
is to be shown, the print should 
be vertical to add to the feeling 
of height. Showing some of the 
surroundings, but not enough 


Mill on. 


Winter Song 


SEPTEMBER, 1955 


the Dam 


to detract from the fall, adds interest. Con- 
centrate, however, on the fall. In “Water- 
fall,” the dark-toned woods and brilliant 
sunshine filtering through help accent the 
crystal quality of the water. 

‘There is nothing like a snow-banked brook 
to give you a wonderful S-curve, the good 
old Hogarth line of beauty. The success 
of “Winter Song” depends on this form 
strengthened by the vertical line of the re- 
flected tree. Winter water scenes show ex- 
treme contrast, and “soot and whitewash” 
prints are neither true nor beautiful. Snow 
is not white, but blue, or yellow if taken in 
late afternoon, and water not black, but the 
color of the snow and the sky. The resulting 
print, therefore, while it will have some deep 
tones such as reflected trees, will be mostly 
light in value. A scene of this sort has an 
extremely long tone range and should be 
printed on a projection paper with a long 
scale of contrast, say a chloro-bromide. 

Industrial scenes can often be made more 
effective by showing the motive power of 
the mills. “Mill on the Dam” depends for 
its vitality on the force of the river as it 
surges toward the mills, 
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CHILDREN POSE NATURALLY, and adults, 
too, when aided by a posing bench made like 
the one shown at the right. The small tri- 
angular seat is attractive to small children, 
while babies unable to sit alone can be 
propped safely on the upper level, An adult 
seated on the lower level and a child on the 
upper make an effective picture, or a child 
seated on the lower level may use the upper 
ag a table for toys. In the photo at left, the 
subject supports her hand on one of the 
circular uprights. 

If a power saw is not available for mak- 
ing the quadrants on these uprights, mark 


SHUTTER SPEEDS can be checked 
easily by photographing at different 
speeds a strip of adhesive tape on 
an old phonograph record. Since 
phonograph turntables are regu- 
lated to revolve at a constant speed 
of 78 r.p.m., the tape will move 468 
deg. per second, or 93.6 deg. in 1/5 
second, 18,72 deg. in 1/25 second, 
9.36 deg. in 1/50 second, and 4.68 
deg. in 1/100 second. Make test 
photographs from directly above 
the revolving record, and check the 
results with a protractor. When a 
shutter is found not to operate at 
the speeds indicated, corrections 


can be made by adjusting the 
diaphragm.—W. E. LANG, 


PHOTO IDEAS 


them with a compass; then saw successive 
tangents, taking care not to cut within the 
line, and use a rasp and sandpaper to round 
the corners. Any finish is unobtrusive in 


black-and-white photos; washable pastel 
colors are suitable for color film.—J. W. C. 


TWO ENLARGEMENTS of 
different sizes can be made 
from each of a set of nega- 
tives without racking the 
enlarger up and down every 
time by providing a box of 
suitable dimensions to bring 
the smaller paper closer to 
the lens. In place, as shown 
at the left, the box serves as. 
a base for the smaller en- 
largement, while the larger 
is made on the regular base. 
The only adjustment be- 
tween exposures is refocus- 
ing the enlarger lens.—L. H. 


FOG ON OUTDATED PAPER can be removed by a 
modification of Kodak R-4 Farmer's reducer. Make 
one solution of 1 oz. water and 5 grains potassium 
ferricyanide, and another of 16 oz. water and 150 
grains hypo (sodium thiosulphate). Mix them to- 
gether just before using. After fixing the print, rinse 
it in water, and then immerse it in the reducer for 
five to 10 seconds. Stop the action by agitating the 
print in clear water; then wash and dry it. If the 
reducing action is too great, dilute the solution 
further or shorten the immersion period. The reducer 
also will remove other fogs and stains and will in- 
crease contrast—W. E. B. 


POPULAR SCIENCE 


SPLIT-SECOND SOUND was added to an 
8-mm. camera (left, above) and a projector 
(right) by the use of ordinary recording 
equipment and a radio-phonograph. The 
recording speed was reduced from 78 r.p.m. 
to that of the projector sprocket, in this 
case 64 r-p.m, The camera was driven by 
the recorder motor through a gear box 


having the same ratio as the projector- 
sprocket teeth had to those of the camera 
sprocket. A flexible cable connected the 
radio-phonograph turntable to the projector 
sprocket, automatically reducing turntable 
speed, The arrangement permits recording 
50' of film on each side of a 10” blank, or 
100’ per record.—DOMINICK SARCON 


FOR CAMERA USERS 


SOFT LENS TISSUE is now manufactured 
American wood pulp, replacing Japanese 
made from fibers of the Orient. It is free 
abrasive particles, lint, and dusting, whe: 
retains 36 to 39 percent of its dry tensile str 


from 
tissue 
from 
n wet 
ength, 


costs $300 a ton compared to $1,700 for the 


Japanese type, and goes further. It was dev 


eloped 


by the Scott Paper Company, working with the 


Navy and the National Bureau of Stan: 


THIS MOVIE-PROJECTOR STAND, 
folding so compactly that it can be carried 
like a light suitcase, is now available for 


home-movie enthusiasts. One side of its 
12%” by 2414" case serves as the pro- 
jector platform, and the other is a base 
for three 42” folding legs. Either 8-mm. 
or 16-mm. silent or sound equipment can 
be accommodated. Construction is bass- 
wood plywood, and the hardware is steel. 
The stand is made by Bell & Howell 
Company, of Chicago. 


SEPTEMBER, 1954 


dards, 


AERIAL CAMERAS for use at 40,000’, and 
Arctic war instruments, are tested by the 
Eastman Kodak Company in rooms where 
temperatures range from 45 to 70 deg. below 
zero. Anyone remaining more than three 
minutes must wear a special rubber mask. 
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seus 
N YOU BEAT 
THESE PICTURES? 


don 
ve will pay $5 for any photo use 
Mis pugel Write your name and addres 
en ach print. Enclose a stamped, self- 
addressed envelope and the fg 
if it is available, and sen c 
if i ion to the Curious Photos Editor. 


1,300 FEET UNDERGROUND, o | 
grows in the Bunker Hill & Sullivan Mine 


Kellogg, 
Idaho. It is heated 


‘and watered by the naturally 
warm and damp atmosphere of the shaft and lighted 
with a sun lamp in an improvised coffee-can shade 


STALKING A BUTTERFLY with 
his camera, Alden P. Armagnac, of 
P.S.M., got this rare shot when 
his subject decided to sit for its 
picture on his left index finger 
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ONE-AND-ONE-HALF PACKS of playing 
cards were used by N. A. Haddad, of Jamaica Plai 
Moss. in constructing this flimsy house of car 


w 


~ @ 
MAGNIFIED 500 TIMES, stoinless steel is 
hers photomicrographicolly reproduced fo show 
the strange, deer-like formation in which nature 
had arranged the constituents of the metal, L. A. 
Nowell, Jr., of Miami, Fla., a metallurgical toch- 
nician, contributed this laboratory-taken picture 


AN AMBITIOUS SNAKE, whose ey 
have been bigger than his stomach, is pi 
low in the act of trying to swallow a fis 
Sid Avant sow it in Garner State Park, Texos 


— AUTO IDEAS 
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BUGS ARE DEFLECTED from the 
windshield of an auto, as is dust or 
snow, by a transparent winged de- 
vice attached about halfway down 
the hood, as shown below. This de- 
flector, the invention of William M. 
Parke, of Brook, Ind., is held to: the 
hood by an adhesive that does not 
mar the finish. It is hinged at the 
center so that it will fold when either 
side of a side-lifting hood is raised, 
but it can easily be removed. 


THE JAPS HAVE A JEEP, as shown by this buggy 
that was captured by American troops on one of 
the former Jap-held islands. It looks more like an 
old-mode! touring car minus the top than one of our 
rough-and-ready jeeps, but the Yanks in it seem to ie. 

be enjoying themselves, s a 


Charcoal and Water Are Converted into Gas That Runs Trucks 


BURNING charcoal or coke in the presence methane to the engine through a system of 
of a small amount of steam, the portable filters that cool and cleanse the gas. The 
generator shown installed on a truck at the device is made by M. & R. Products, Inc., of 
right and in the phantom drawing below Brooklyn, New York, and Kalamazoo, Mich. 
produces a combustible gas that 
will operate trucks and autos. 
Fuel is fed into the burner at the 
top, water drips into the fire cham- 
ber, and incomplete combustion 

place, sending carbon mon- 
, free hydrogen, and some 


so 


Gatoline starts and operates the 
engine until enough charcool gas 
is generated for changing over. 
The blower, shown below being 
adjusted, acts as @ supercharger 


An Ordinary Vacuum Gauge, Used for Easy Tune-Up Tests, Will 
Aid in Getting the Best Fuel Mileage Your Auto Can Give 


By TOM McCAHILL 


ESPITE the incentive of gasoline ration- 

ing, scarcely one car in a hundred is 
kept in condition to give the fuel mileage 
that” it might. Naturally, no exact figures 
exist, but many auto-servicing experts feel 
that the average car does not give more 
than 80 percent of its potential gasoline 
mileage. In other words, if your car is typi- 
cal and if you're now getting about 16 miles 
per gallon, you're wasting four miles of 
travel for every gallon you buy—because 
you could get 20. 

In a campaign to get more from you 
gasoline coupons, you'll probably find that 
it is the sum of a number of adjustments, 
rather than any single improvement, that 
will pay off. Your engine should be the first 
field of action in this campaign, because that 
is where your gasoline is spent and where the 
biggest gas-robbers usually lurk. A vacu- 
um gauge will be found extremely useful in 
correcting engine faults and in tuning it up 
to peak efficiency. This gauge, which may be 
the same as those found on many vacuum- 
steam domestic furnacs can ordinarily be 


Make sure that the spork plugs in your car have 
the proper heat range for the engine, that they 
are reasonably free of carbon 

the gap is correct 
manufacturer's speci 


purchased at plumbers’ supply houses for 
less than $2. Be sure that the gauge has a 
scale reading from zero to 30” of vacuum. 

Spark plugs. First step will be to exam- 
ine the plugs, perhaps the most crucial sin- 
gle part of a gasoline engine. Make sure 
that they are of the correct heat range for 
the engine in which they are installed, re- 
ferring if necessary to the auto or plug 
manufacturers’ specifications. If the plugs 
have been operated for some time without 
servicing, the chances are that you'll find 
an excessive gap between the electrodes, so 
‘lean them and set to the gap specified by 

xe manufacturer. 

It's also possible to test the plugs in the 
engine by shorting them out with a screw- 
driver having a well-insulated handle. Much 
can be determined about the condition of 
the plug by slowly drawing the grounded 
screwdriver away from the plug terminal 
and noting how far the spark will jump. A 
spark that jumps about the thickness of a 
nickel indicates that the plug is working 
satisfactorily; while one that won't jump 
more than .020” usually indicates a fouled 
plug. If on the other hand the spark will 


Probably the most convenient spot to connect the 
vacuum gouge used in the tune-up is-at the plac: 
where the id-wiper tine 

monifold. Pull off the rubber hose that leads to 
the wiper and attoch the gauge hose in its place 


The gauge used to tune up the 


jump around \” or more, the gap is far too 
wide, since the spark “prefers” to jump to 
the screwdriver instead of across the elec- 
trodes. 

‘The next step in tuning up the engine is 
to connect the vacuum gauge to the intake 
manifold. On most cars the windshield- 
wiper pipe is tapped into the manifold and 
the gauge can readily be attached by pull- 


One ingenious use of @ vacuum gauge is in diagnosing 
burned or sticking valves. Defective valve action of 
this nature will show @ comparative vacuum drop every 
time the affected cylinder fires. By shorting © plug 
at a time, you can thus find where the trouble fies 


ingine is the same as those installed on vacuum-steam domestic furnac 


ing off the wiper hose and replacing it with 
the gauge hose. If the engine is in average 
condition, the gauge will show between 18" 
and 21” of vacuum at idling speed. Bear in 
mind that the higher this vacuum can be 
raised on any given throttle setting, the 
more efficient the engine will be. In most 
of the following tests, an extremely accu- 
rate tachometer would do as well. 
Timing. Spark timing can be ad- 
justed with hairsbreadth accuracy 


by means of the vacuum gauge, pro- 
vided the distributor points are set 
correctly. Here's how to do it: 
‘The gauge pointer will rise and 
drop as you advance and retard the 
timing. Retarding will cause a com- 
paratively smooth drop, whereas 
advancing will bring a rather er- 
ratic drop. First, retard the dis- 
tributor slightly until you can see 
the retarding effect on the gauge, 
and then advance the distributor 
slowly until the maximum obtain- 
able rise in vacuum has been 
achieved. When this point has been 
reached, the advance can be con- 
tinued for several degrees without 
changing the reading, indicating 
that the firing position is at top 
dead center. Now retard the dis- 
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tributor very slowly to a point where the 
hand is just about to show a retarding drop, 
and lock it in this position. 

If the operation is done with care, you 
will find that practically perfect timing 


results. The writer has timed scores of en- 
gines, using timing lights, top dead center 
finders, and other instruments for the pur- 
pose. Timing by vacuum gauge is not only 
quite as accurate, but it also takes a small 
fraction of the time required by other meth- 
ods. It is important, however, to remember 
that the distributor points must be set 
properly before timing is attempted. 

An automatic spark-advance mechanism, 
either of the vacuum or mechanical type, 
may also be tested. This should be done 
ter the timing is correctly set at idling 
speed. Open the throttle approximately 
three-quarters of the way and again ad- 
vance and retard the timing setting. If you 
can increase the vacuum indicated, the au- 
tomatic advance mechanism is not operat- 
ing properly, for it should maintain the cor- 
rect timing over the complete range from 
idling to full throttle. 

Distributor. Since it’s the nerve center of 
a gasoline engine, the distributor is often the 
cause of off-peak performance. Here are a 
series of quick checks you can make to be 
sure it is not wasting your gasoline, 

First, remove the cap and examine the 
inside of it. If the cap is shorting, there may 
be bluish-gray traces left on the surface, 
or tiny cracks near the electrodes. A cap 
in this condition should be replaced, for it 
will cause poor performance and make start- 
ing in damp weather extremely difficult. 
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With this vocuum gauge, the timing can be adjusted 
very easily. The distributor should be advanced or 
retarded until the gauge shows the highest reading 


Next examine the condition of the points. 
If either the stationary or moving points 
show substantial pits or deposits, the con- 
denser and its connections should come un- 
der immediate suspicion. Points in good con- 
dition will be gray in color and can be 
readily cleaned with a point file. 

A condition which very few mechanics 
will think to check, but which can be ex- 
tremely important, is a weakened point 
spring. This will result in poor performance 
and even missing at high speeds. In the 
writer's opinion, it is something that has 
caused more unnecessary changing of car- 
buretors, coils, and condensers than any 
other single motor ailment. If it’s inconveni- 
ent to have the spring tested in a service 
station, borrow or purchase a point-spring 
scale, obtainable from several manufactur- 
ers for about $1.50, and see if it has the 
minimum tension required for proper opera- 
tion. The correct tension can be learned from 
a service station dealing in your make of 
distributor. 

Distributor experts can often check the 
point gap with exceptional accuracy with- 
out looking at the points, for their trained 
eyes can tell at a glance what the gap must 
be by the shiny section on the cam. Since 
the cam opens and shuts the points by bear- 
ing against the fiber on the breaker arm, 
the part of the cam which touches the fiber 
will be shiny and the part which does not 
touch will be dull. In most distributors, if 
two-thirds of the cam area is dull and one- 
third is shiny, the point setting will be ap- 
proximately correct. However, unless you 
are very familiar with the way your cam 
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should look, don’t rely on this check, but in- 
stead use a feeler gauge in setting the points 
to the manufacturer's specifications. 

Carburetor. It is possible to make sensi- 
tive carburetor adjustments with the vacu- 
um gauge. You'll notice that as the mixture 
adjustments are changed, the vacuum read- 
ing rises and falls. The highest reading 
obtainable on a fixed throttle setting will be 
the correct setting. If your carburetor has 
separate idling and high-speed adjustments, 
place the throttle in the appropriate speed 
range before making the adjustments. 

Many autoists have labored under the no- 
tion that a carburetor adjusted for top per- 
formance will not be economical, and that 
one set for maximum economy will not give 
full’ power and speed. This is not entirely 
correct; a properly adjusted carburetor will 
produce both good performance and good 
economy. 

Fuel Pump. If you suspect that your fuel 
pump does not deliver sufficient gasoline at 
high speeds, test it by means of the vacu- 
um gauge. Disconnect the intake pipe and 
attach the vacuum-gauge hose to the pump; 
then run the motor at idling speed by means 
of the gasoline already in the carburetor. The 
pump should show from 5” to 11” of vacu- 
um. If it doesn't, it should be removed, dis- 
mantled, and inspected for faults. 

Valves. Burned or sticking ex- 
haust valves will be indicated on 
the vacuum gauge by a drop of 
2" or 3” every time a cylinder 
with a defective valve fires. By 
shorting out one cylinder at a time 
you can locate the bad valve; when 
its cylinder is shorted out, the 
pointer will stop its erratic dips. 

Compression. Poor compression 
can be located in the same man- 
ner. If difficulty of this sort is sus- 
pected, start shorting out one 
cylinder at a time and note the 
drop in vacuum caused by each 
inoperative cylinder. Let's assume 
that five of the cylinders in a six- 
cylinder engine cause drops rang- 
ing from 114" to 2", while one 
cylinder brings a drop of only 1”. 
You may be sure that the latter 
cylinder is the weak one, with 
poor compression caused by bad 
rings or valves. If the test shows 
fairly uniform drops for all cylin- 
ders, compression trouble can 
usually be ruled out. 


Mixture controls on the carburetor ore 
turned carefully until the hand on the 
vacuum gauge is os high os possible. A 
high-speed jet can be adjusted only if 
the engine is turning at a good speed 
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With practice you will find that you can 
even make what doctors call a ‘differential 
diagnosis"—that is, you can tell with fair 
accuracy whether trouble of this nature lies 
in valves or rings. Compression loss result- 
ing from bad valves is generally shown by 
a larger drop and by erratic behavior of the 
iter, whereas ring trouble is character- 
ized by a lesser and more regular drop. 

Aside from the engine there are auto ail- 
ments elsewhere that can steal from the 
true value of your gasoline coupons, One 
of them, not often recognized at its real im- 
portance, is underinflations of tires. To vis- 
ualize how much this can mean, remember 
your bicycling days—how hard it was to 
pedal when the tires were low, and how 
much easier it became when you pumped 
them up. Actually, inflation of tires to a 
pressure from two to 10 Ib. above manu- 
facturers’ specifications increases mileage. 

Four other potential fuel wasters should 
also be considered. Unnecessarily heavy lu- 
bricants in the transmission or rear end, 
dragging brakes, misaligned front wheels, 
and careless driving habits—which include 
jack-rabbit starts and overuse of the gear- 
shift lever and choke—are capable of mak- 
ing a deep cut in the gasoline mileage that 
your car can give. 


HEN the business men of our town 

got behind George Knowles for 

mayor, the crowd at the Model 

age turned into red-hot politicians. 
George had been one of the first customers 
when Gus Wilson and Joe Clark opened 
their shop and, although he’s grown into 
a big shot since then, he’s never fallen out 
of the habit of dropping in a couple of times 
a week and sitting around with the boys. 
George ran on an honest-government plat- 
form, and mighty few people in town had 
any doubt about our needing a lot more 
honesty in gqgernment than we'd been get- 
ting. Mayor Rufus P. Belcher, who seemed 
to have a mortgage on the office, is a poli- 
tician of the old school. He's a fat man 
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with a pink-and-white complexion, and he 
wears the last cutaway coat left in circula~ 
tion in our neck of the woods. Whenever 
he makes a speech, he starts off the same 
. “My dear-r fr-riends,” he says, “the 
gr-reat and glo-rious party I serve, however 
humbly—" Then, seemingly overcome by 
emotion, he breaks off, pulls a big’ white 
handkerchief out of the side pocket of his 
cutaway, gives it a flip in the air, and blows 
his nose. After that, he opens up and really 
puts out the old hokum. 

It didn’t take George Knowles long to 
heat up the campaign. He carried the fight 
to Belcher by attacking the way in which 
he had handed out contracts to henchmen, 
and—being an accountant by profession—he 
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talked figures that the Honorable Rufus 
wasn't able to explain away. 

Syd Carpender, editor of our local daily, 
was in the fight on Knowles’ side, and the 
week before election he had a bright idea. 
He arranged a big meeting for Saturday 
evening, and invited the candidates to de- 
bate the issues. George was only too glad 
to accept—he'd dug up some new evidence 
on Belcher’s financial juggling. The Honor- 
able Rufus, who knew what he had un- 
covered and didn’t have any plausible an- 
swer, tried to side-step, but the Sentinel went 
after him so hard he had to accept. 

It was a real old-fashioned political rally 
—prominent citizens trying to look at ease 
on the bunting-draped platform, the town 
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By 
MARTIN BUNN 


band playing its head off, and all the 
other trimmings. Our Model Garage 
gang went in a body. Old Judge Kee- 
gan, the chairman of the meeting, 
was in his place and George in his, 
but Belcher’s seat was empty as time 
for the debate arrived. There was a 
long wait, which the band filled in by 
playing its loudest. We killed the time 
watching a pretty redhead taking flash 
pictures of the local celebrities. None 
of us recognized her until Stan Hicks, 
the Model Garage grease monkey, said 
she was Mary Manning, who'd been 
his steady date in high school and 
whom Carpender had hired as pho- 
tographer-reporter on the Sentinel. 
When Judge Keegan couldn't stall 
any longer, he introduced George and 
told him to go ahead with his speech. 
‘That wasn't so good for George. He'd 
written out a speech and had worked 
in a lot of embarrassing questions. 
Now he had to fling them at Belcher's 
empty chair, and after awhile it got 
to be so much like watching a fellow 
shadowbox that people had to laugh. 
But George said what he had to say— 
which was plenty, 
A boy handed Judge Keegan a note, 
When George finished, the judge got 
up and announced he'd received a 
telephone message from Mayor Belch- 
er saying that his car had broken 
down while he was returning from a 
trip and that he wasn't able to get 
back, There was nothing to do but 
close the meeting. The Belcher people 
went home grinning. 
Then when the Sentinel hit the 
street on Monday, we got a big sur- 
prise. George's charges were on the front 
page as we had expected, but so was Belch- 
er’s countercharge that his car had been 
tampered with to keep him from answering. 
He demanded a full investigation and offered 
to submit his car for examination to an ex- 
pert. Carpender named Gus, and the ex- 
amination was set for four o'clock that 
afternoon. 

By a quarter to four there were at least 100 
people milling around in the Model Garage 
driveway and overflowing into the shop. All 
our gang was there, and so were a lot of 
Belcher people. Mary Manning, the Sen- 
tinel’s redhead, had a camera slung around 
her neck and a wad of copy paper in her 
hand, and she was busy on her story for 
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Someone had taken the go: 
‘and put 


the extra Carpender was going to publish as 
soon as the examination was finished. 

On the dot of four, two cars came slowly 
up the driveway, one towing the other. 
Mayor Belcher got out of the towed car and 
addressed Gus in a voice intended for the 
crowd, While hurrying back to town Satur- 
day evening, he said, he stopped at a road- 
side restaurant for a hasty bite. When he 
returned to his car he noticed a man hurry- 
ing away from it, but thought nothing of 
the incident and started up for the meeting. 
After he had gone perhaps 100 yards, the 
engine began to buck, and the next moment 
it went dead. He tried to start several 
times—the car would run a short distance 
and then stop. Very unwillingly he was 
forced to the conclusion that the failure of 
his car to—er—function properly had re- 
sulted from the machinations of unscrupu- 
lous political enemies determined to deny 
him the opportunity of replying to the 
scurrilous charges they knew were to be 
made against him at the meeting. He had 
his car towed home, and since then he had 
neither driven nor touched it. Now—with 
@ sweeping gesture—he turned it over to 
‘Mr. Gus Wilson for what he hoped would 
be a fair and impartial examination. 

Everyone crowded around as Gus got 
into Belcher’s car and stepped on the starter. 
Nothing happened. Gus pulled out the choke 
and tried again. This time the engine popped 
and started, ran a few seconds, sputtered, 
and stopped. Gus started it again and drove 
into the shop. The crowd followed. 

Aided by Stan Hicks, Gus went to work. 
‘The ignition system tested O.K., the fuel line 
was clear, and the carburetor seemed all 
right, Gus scratched his ear, and then 
started to re-examine the fuel pump. He 
slipped off its filter bowl, looked at it, and 
held it up for everyone to see. 
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+ from the fuel-pump filter bow! 
it in o drawer of the workbench in the Mayor's garage 


“The reason the Mayor's car 
won't run properly,” he an- 
nounced, “is that the gasket is 
missing from the fuel-pump filter 
bowl. Without the proper seating 
for the filter bowl provided by 
the gasket, air sucked into the 
fuel line kills the engine. It can 
be restarted by using the choke as 
the increased suction draws some 
gas, but it soon dies again, The 
gasket was, of course, removed 
by someone. Who that was, or 
when or why he removed it, I have 
no way of knowing.” 

That started a dogfight, with 
accusations flying back and forth 
like brickbats. Mary whispered 
to Stan, and they went out. 

When they came back 15 min- 
utes later, the row was beginning 
to die down. Mary stepped up beside the 
‘Mayor and urged him to say something. 

One of his henchmen brought over a chair, 
and Belcher climbed up on it. Mary backed 
away, got her camera focused on him and 
her flashlight apparatus ready for action. 

“My dear-r fr-riends,” Belcher sounded 
off, “the gr-reat and glo-rious party I serve, 
however humbly—" Then he broke off as 
usual, hauled his handkerchief out of his 
pocket, gave it a flip—and flipped a filter- 
bowl gasket right into the crowd! 

While it was still in the air, a flash bulb 
flared and Mary’s camera clicked. The 
instant the gasket hit the floor, Syd Car- 
pender pounced on it and yelled: “Here it 
is, folks—the missing gasket that kept His 
Honor from attending the meeting. He had 
it in his pocket all the time!” 

‘The Sentinel’s extra was on the street 
late in the afternoon, and on the front 
page was a big picture of Mayor Belcher 
flipping that gasket out of his handker- 
chief. Voters went to the polls next day 
with the paper sticking out of their pockets 
and grins on their faces. 

Knowles’ headquarters were in the Park 
House, and in the evening we all went there 
to hear the returns. There was no doubt 
about the results—George won by a mile, 

“It'll be great for the town,” Gus Wilson 
said. “But there's one thing I can’t under- 
stand—why Belcher was fool enough to 
carry that gasket around in his pocket!” 

‘Mary had stopped at our table while she 
waited to get a picture of George Knowles, 
She smiled. “Stan and I had a little to do 
with that,” she said. “When you found what 
was missing from our ex-Mayor’s car, Stan 
and I went to his garage. He found the 
gasket in a workbench drawer, and I took 
it—and slipped it into Mr. Belcher’s pocket 
when I asked him to make a speech.” 
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USEFUL AUTO HINTS 


PULL-CHAIN 


Drawings by ~ 
William Potrick 


1 ALIGHT IN A GARAGE may be turned 

on or off both from the front seat of a car 
and from the house entrance or garage door 
by installing a pull-chain socket for the bulb 
and arranging pulleys and extension cords 
as shown in the drawing. The main switch 
should then always be left on so the light 
circuit can be closed or opened by the pull- 
chain switch. 


2 FIRST-AID EQUIPMENT, a flashlight, a 

fire extinguisher, pliers, an adjustment 
wrench, and other small tools can be kept 
efficiently without rattling in the space just 
in front of the rear window by installing 
wood cleats and various metal clips of the 
type found in 10-cent stores. - This saves the 
glove compartment—often cluttered with 
articles of this kind—for road maps and the 
like, which are frequently needed more ur- 
gently—J. A. A. 


3 BATTERY FAILURE caused by leakage 

through a crack in the case at an end cell CURE CEN 
can be forestalled in an emergency with an . 
ordinary tire patch. Scrape down the case 
with a chisel and sandpaper, making a 
smooth, rectangular area about 114” around 
the crack; then apply rubber cement to this 
spot and the patch, and stick the patch on. 
Replace lost fluid with electrolyte of the 
proper specific gravity.—J. W. M. 


4 VALVE-GRINDING COMPOUND placed 

on the underside of brackets held to a 
cylinder head by the nuts on the cylinder- 
head studs will keep these fixtures from 
turning annoyingly when the nuts are tight- 
ened. A small amount of compound is enough 
to provide a firm grip between a bracket and 
the cylinder head.—R. D. L. 


SCRAPE 
THIS AREA 
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Wooden Skillet Made from Chopping Bowl 


For a quick shop project, as- 
semble a serving “skillet” from a 
small maple chopping bow! and a 
file handle to match. It can be 
used for candy, nuts, and small 
sandwiches, or as a pin tray or 
catchall. 

If the bowl has a wax finish, re- 
move it with cleaning fluid; then 
scrape, if necessary, with curved 
glass, and sand. Saw the ferrule 
end off the handle diagonally and 
file to fit the contour of the bowl. 
Drill and countersink three holes 
in the handle for flathead screws. File off 
any projecting portions after assembly. 

Finish with clear lacquer, varnish, or wax, 
staining beforehand if you wish, or make a 
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Is Used for Candy 


Pe ~ 
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white or orange shellac, apply a little at a 
time with a cloth pad, and rub immediately 
to a high gloss. Repeat until the gloss re- 
mains after the finish has dried for several 


French polish of equal parts linseed oil and 


Old Dinner Bell Converted 
into Unusual Desk Lamp 


Fittep with a socket, an old ditiner 
bell of the type once widely used on 
farms makes an interesting desk lamp. 
Tap the hole in the top of the bell and 
drill the handle for a length of %” pipe 
threaded at both ends. If the old handle 
t be drilled, turn a new one in the 
lathe, and use the old iron ferrule. Turn 
wooden base on the faceplate, or 
shape it with a coping saw and a rasp, 
and attach it with a bolt and a piece of 
strap iron bent as shown in the photo- 
graph at the right—JOHN M. AVERY. 


Two Chopping Bowls Fitted Together for Handy Sewing Basket 


Two wooden chopping bowls, one about 
10%" in diameter and the other 9”, can be 
turned into a sewing basket by screwing three 
pot-lid knobs to the larger for feet and one to 
the smaller for a handle. Use one of the fin- 
ishes suggested for the serving skillet de- 
seribed above, or apply bright enamel, using dif- 
ferent colors inside and out.—J. LeORA BROWN. 
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SCULPTURED 
ICE FORMS 
BANQUET 

CENTERPIECES 


'WATHED in overcoat, galoshes, 

muffler, and warm mittens, 
Madeline Stone, of Arlington, 
Mass., maintains an odd studio 
in the plant of the Boston Ice 
Company at Dorchester. There, 
in a temperature of 28 deg., this 
22-year-old sculptress works 
nightly on big blocks of ice, form- 
ing them into interesting punch 
bowls and artistic centerpieces for 
banquets and parties. By day, she 
is a commercial artist and works 
with less demanding—and more 
permanent—materials than ice. 


This model of Cupid, chiseled from glistening ice, will form 
the centerpiece of large banquet table, as also will the 
icy swan in the background. Madel 


\t's work that ires— 
end getr—a cool head. At 
the loft, Miss Stone saws 
© block of ico into size 
for such a mastorpi 

the batt! 

the is shown putting the 
finishing touches below. 
Most popular of all her 
numbers ore the 

shown at the 

serve as 


AFTER Mario has worked on it, one supports. a 
console table in the Park Avenue apartment of the 
Countess von Etzdorf. The mirror also is Mario's 


By LOUIS HOCHMAN 


‘© THE average passer-by, the razing of 

an old-fashioned brownstone house in New 
York means only the passing of another out- 
moded mansion. But to Mario Ammaribile, 
who owns a small antique shop on the upper 
East side, the over-ornate architectural trim 
of such a building is raw material for dis- 
tinctive furniture that may find its way to 
some fashionable Park Avenue apartment. 
Mario makes a specialty of salvaging such 
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COLUMNS, BANISTERS, AND 


Tlouse 


BEFORE skyscraper apartments 
five-story buildings like th mansions in 
New York. Then many became tenements, and many 
‘ere now being razed. Note the cornices under the 
coves and follow them to Mario's shop, shown below 


ame, four and 


ornamental junk from demolished houses 
and converting it into unusual pieces. 
When an old building is slated for destruc- 
tion, Mario arranges with the owners or 
wreckers to get such decorative portions as 
cornices, banisters, moldings, mantelpieces, 
window shutters, and fluted porch columns 
with ornate capitals. These are usually hand- 
carved masterpieces of a bygone era—mon- 
strosities now in their original settings, but 
not in the artistic eyes of Mario, who visual- 
izes them as something entirely different. 
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OTHER PARTS OF WRECKED BUILDINGS MAKE UNUSUAL PIECES 


BEFORE secupied "wai ne 

modern buil old-fashioned house boosted 
‘once-handsome porch columns. Below, Mario cleans 
sawed lengths of the columns down to the wood in 
@ special lye bath, The scrubbing requires hours 


An elaborately carved Corinthian capital 
may look grotesque on a dilapidated build- 
ing, but cleaned, refinished, and used upside 
down as the base of a circular mirror-topped 
table, it becomes an unusually decorative 
piece of furniture. Porch columns, too, either 
fluted or plain, make striking bases for mod- 
ernistic coffee tables, when cut into short 
lengths. Battered window shutters may be 
cleaned, given a coat of fresh paint, and con- 
verted into modern screens. Other ornate 
fixtures can be converted either whole or in 
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AFTER boing fitted with o plywood top (shown 
below as it is sawed) and a gleaming mirror, one 
length of column becomes a bose for a moderntable 


part into novel table lamps or special fix- 
tures for indirect lighting. 

Mario's ability to visualize the artistic 
possibilities in the ornate junk he acquires is. 
his stock in trade. Customers often bring in 
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pieces of their own, and together 
with Mario decide what to make of them 
For one who wanted indirect lighting for hi 
nistic apartment, Mario took a pair 
old porch ec 
accommodate light bulbs, and gave them 
pickled finish. The two now stand majes 
tically on either side of a wide arch. Many 
of Mario's customers come from fashionable 
Park Avenue apartments and are listed in 
the social register. One of his best is Gypsy 
Rose Lee, whose home is a veritable show- 
room of Mario creations 

The first step in “glorifying” a piece of 
vaged junk is to clean it thoroughly of its 
worn and dirty finish. This, 
Mario does in a large tub 
containing a solution of 
lye and special paste. From 
three to four hours of 
washing and scrubbing are 
required to clean the pie 
down to its bare 
Then it is allowed t 
for 24 to 48 hours. N 
Mario goes over the carved 
design and, using wood 
putty, reconstructs broken 
and chipped portions. He 


mns, scooped out the tops to 
a 


{HUN 


Weoden shutters like the ones 
shown at right once 
Venetian blinds in fashionable 
homes. When not in use, the 
were folded into the sides o 
the windows where the paneled 
sections became trim. Mario 
rearranges sections and odds 
paint #0 make modern 


erved as 
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Mrs, Warren F. Lutz serves tea on a table 
by Mario that is in the apartment of Mrs. 
William Rodenwald. Below, Mario and one 
of his men plan to use an orate column 


SE 


iis in large cracks, leaving only the fine 
Then Mario converts the piece into what- 
for, cutting and adding parts as needed. 
Finally, he paints it or gives it a pickled fin- 
ish by Tubbing flat white into the raw wood, 


BY R. F, BERTRAND 


lost of the faults that 
develop in that house- 
hold stand-by, the alarm 
clock, can be put in order by 
the amateur trouble-shooter. 
He should be sure, though, 
to lay out all removed parts 
carefully so they can be re- 
turned to their proper 
places. The only tools 
needed are a pair of long- 
nose pliers, a small screw- 
driver, a sewing needle, an 
ordinary pair of tweezers, 
and a camel's-hair brush. 
A small amount of clear, 
unleaded gasoline is neces- 
sary for cleaning, and a 
littie watch ofl should be 
‘obtained from a jeweler or 
at a jewelers’ supply house. 
Remove the works from 
the case without disturbing 
the face and hands by un- 
screwing the winding keys 
and taking out the screws 
that hold the back, Then, regardless of 
what else may be wrong, clean and lubri- 
cate the clock. Pour some gasoline into 
a tumbler and apply it to all working 
parts with the camel's-hair brush, as in 
Fig. 1. Use plenty of fluid in cleaning so 
it will wash away the dirt. Rinse the brush 
in gasoline frequently and wipe it on a clean 
cloth. Never use gasoline near a flame, and 
if possible, clean the clock outdoors. 
Use the watch oil sparingly after letting 
the gasoline evaporate from the parts. Put 
a few drops in a spoon or small saucer, 
and apply it to bearings, gear teeth, and 
other working parts with the point of the 
needle, as shown in Fig. 2. Be especially 
careful not to get excess oil on the balance 
wheel as it will work to the edge and change 
the period, affecting the accuracy of the 
clock. 
Perhaps the most serious trouble you will 
encounter is a broken mainspring or an 
alarm spring. Remove the screws holding 
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the mainspring arbor plate; then lift off 
the spring assembly, as in Fig. 3. 

Before taking the spring itself out, how- 
ever, allow the clock to run down, or re- 
lease the tension by lifting the dog and, 
using the winding key to retard the action, 
letting the spring unwind slowly. Hook a 
new spring onto the gear shaft by engaging 
the slot stamped in it with the lug that 
holds it. 

Still simpler to handle is adjustment of 
the balance wheel to compensate for wear. 
This wheel is likely to wear first. Tighten 
the pivot screw a lit- 
tle (Fig. 4), but not 
so it binds the wheel. 

Be sure to check for 
clearance between the 
hands and between 
them and the face and 
glass. If it is insuffi- 
cient, spring them 
with the tweezers. 


Food Tender Is Step Saver 
for Dining Out of Doors 


CARRYING plates, utensils, food, and other 
items from the kitchen for picnics and din- 
ners on the lawn can be a chore requiring 
many steps, but with this handy tender the 
job can be done in one trip. 

Short lengths of stock are used for the 
frame and scrap pieces for the wheels and 
top. Thin composition-board panels cover 
the top and sides, finished at the edges with 
half-round molding. Wheels are made of 
two disks glued and screwed together with 
the grain at right angles. They turn on 
wooden axles that are impregnated with 


paraffin. This can be done by holding the 
ends in a pot of melted paraffin for several 
minutes. Keep the paraffin over a fire dur- 
ing the process, and the wood will absorb 
a quantity. Tapered pegs on the outside of 
fiber washers hold the wheels on. 

Curved pieces, scroll-sawed from %" pine, 
are attached to the side for hooks to take 
ladles, forks, spoons, and other cooking and 
serving implements. Their extensions are 
rounded for handles, Attach them before 
putting on the side molding, and cut the 
molding to fit against them.—Hr SIBLEY, 


Barbecue Fork Is Made in Two Sections to Keep Handle Cool 


@ win cer vaca 
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SHAPED from two wire 
S coat hangers, this fork is 
long enough for broiling wie- 
ners, and yet can be tele- 
scoped to fit into a picnic kit, 
Bend and twist one wire, as 
in Figs. 1 and 2, and cut off 
and file the end to points. 
Shape a second wire, as in 
Fig. 3; then insert the first 
through the loops (Fig. 4) 
and bend loops at its end 
(Fig. 5). ‘The handle should 
slide with some friction. 


POPULAR SCIENCE 


By NORBERT ENGELS 


IMPLE construction marks this eight- 
eenth-century mirror, which embodies 
the characteristic lines of furniture of its 
time. It will be appropriate on the wall of 
a living room or entrance hall, or it can be 
used to advantage in a period bedroom. 
Walnut or mahogany will make an attrac- 
tive piece, as will other suitable woods. 
Turn the two pilasters as a single piece, 
and saw this lengthwise 3/16” off center on 
each side, Build the frame with mitered 


Gauge on Cold Chisel Aids in Retoothing Saw 


Bouten to the blade of a cold chisel, a gauge shaped as 
shown from a 3/32” by %” by 2%” piece of steel is useful in 
spacing and starting new teeth on a saw. Drill the hole in 
the chisel and drill and slot the gauge as shown. File the 
saw blade straight and smooth, set the gauge for the desired 
pitch, and strike the chisel just hard enough to make a 
notch in which to start a triangular file—K. N, PARKINSON. 


Tape Makes Tires Stay on Bandsaw Wheels 


WHEN bandsaw tires of reclaimed rubber won't stay on 
their wheels, try covering them with several layers of ad- 
hesive tape of the exact width of the tires. Lap the ends 
against the direction of rotation so the tape won't whip off 
when the wheels are turning. If tires are not available for 
your bandsaw, several layers of adhesive tape applied directly 


Eighteenth Century Mirror Reflects Good Taste 
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and glued corners and with a rabbeted back 
to take one or two mirrors and a backing 
of cardboard over which paper may be 
glued to keep out dust. Then glue and brad 
the pilasters to the frame, driving in 1" brads 
from the back, and add the %" thick blocks 
for bases and capitals. These, also glued and 
bradded from the back, will strengthen the 
mitered joints. The decorative top piece, 
designed as a broken pediment, is held to the 
frame by two flat strips of iron, each drilled 
and countersunk for two %4” screws, If a 
single, full-length mirror is used, the divid- 
ing strip may be eliminated. 


to the metal rims will serve satisfactorily—JoHN HucHEs. | | 
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Modeling the Hawker Typhoon 


Famous British Fighter in Miniature Makes Attractive Dispiay 


"HE prototype of this model proved val- 

uable in the support of Allied ground 

troops during the invasion of Europe. 
It is powered with a Napier Sabre engine 
that gives a speed of 400 mp.h. and is 
equipped with four 20-mm. cannons for de- 
stroying stubborn enemy pillboxes and gun 
emplacements. 

Connect the %” graduations along the 
borders of the half-size drawing with a 
series of horizontal and vertical lines to 
form a grid of %” squares, Make a work- 
ing drawing exactly twice the size of the 
plan with a grid of %” squares. By match- 
ing squares, transfer the measurements 
from the small plan to the large one. From 
this working drawing make paper patterns 
of the wing, tail, and fuselage outlines to 
use when cutting out the blocks. Allow 
1/16” extra material all around for sanding. 

‘Use a 1” by 2” by 8" block for the fuse- 
lage, cutting away the excess wood, carving 
it to the proper cross-sectional shape, and 
finishing it by sanding. 

‘The wing block is %4" by 2%” by 10%”. 
Note that the thickness of the wing tapers 
from 1” at the center to 3/16” at the tip. 
After cutting away the excess wood to bring 
the wing to the size of the paper pattern, 


Below, at the loft, 1s a close-up shot of the full-size 
wings ore ausiliary fuel tanks. The model, compl 
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carefully shape the block to correspond with 
the sections; then round off the wing tips. 
Score the top surface and crack the wing 
at thc points where the dihedral starts. 
Weight the center panel to the bench and 
support the tips 9/16” off the bench by small 
blocks. Cement the cracked portions, allow 
them to dry, and sand to an even finish, 

Trace the outlines of the stabilizer and 
the fin on a piece of 3/16” wood, cut them 
out, shape them to a streamlined cross sec- 
tion, and sand smooth. 

Cement the stabilizer to the fuselage, 
let it dry, and repeat the process with the 
fin. Cut the wing in half and cement each 
panel in position. Fill all crevices with 
wood putty. When the cement and putty 
are completely dry, sand thoroughly. 

Give the entire model two coats of sur- 
face filler, sanding between coats, Paint the 
lower surfaces light blue and the upper sur- 
faces olive drab, blending the edges together 
in an irregular line. 

Finally, add the cannons and a sheet-cel- 
luloid disk to simulate a revolving propeller. 
Make the cockpit and control-surface out- 
lines with black India ink. The stand can 
be purchased ready-made in a hobby shop or 
turned out in a lathe—BILL SPRAGUE. 


igor-shaped appendages below the 
ond stand, is shown at the right 


Wore Winners tn Our: 


POSTWAR-KITCHEN CONTEST 


‘0 MUCH ability and originality were 

shown by runners-up in the recent 
POPULAR SCIENCE contest for designing a 
postwar kitchen that four additional prize- 
winning entries are being presented to our 
readers this month. The August issue 
carried the plans of Mrs. Mary Lou Grace, 
of Ames, Iowa, Mr. and Mrs. Wayne Nor- 
ton, of Muncie, Ind. and Mrs. Lillian C. 
Busby, of Melrose, Mass., winners respec- 
tively of the first, second, and third prize. 
Here are the kitchens of the contestants 
who captured fourth, fifth, sixth, and seventh 
place. Two of them were designed by 


women and two by men. 

Below is a completely built-in kitchen, 
semicircular in shape, that should save steps 
because every bit of the working space is 


ounmtenen| 
‘~ 


4th PRIZE 


SEMICIRCULAR IN SHAPE, this kitchen is ultramodern 
simple, with few automatic electric 
ima DuPree, of Benton Harbor, Mich. 


it hos boon key 
Jesigned by Miss 


one, wer 


refrigerator to give added storage depth. The 
front, the ronge ie sect ond” the Tghting, 
ight, the ‘deck ond chair ft inte the contour when 
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the same distance from the focal point— 
the dining nook. Being semicircular, it also 
has fewer corners to clean, a point that is 
emphasized by Miss Elma DuPree, of Ben- 
ton Harbor, Mich., the designer. 

Strictly speaking, the kitchen is modern 
only in shape, for ultramodern equipment 
has been omitted by Miss DuPree and, be- 
sides the range and refrigerator, only an 
electric dishwasher and an automatic gar- 
bage-disposal unit are included, Laundry 
equipment will be in the basement. This 
leaves the remainder of the kitchen space 
for closets, hanging cupvoards, work space, 
an interesting desk unit with a chair that 
pushes in out of the way, and, of course, the 
table and semicircular bench in the dining 
nook. Miss DuPree designed her kitchen 
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fectured in this modern layout, designed 
by Joseph Sward, of Los Angeles, Cal 
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SCALE 


with a practical eye—it is to be 
part of a home she and her fiancé, 
an Army sergeant, are planning 
for after the war. 

On this page are two kitchens 
that contrast in almost every re- 
spect, yet oddly enough they were 
placed next to each other when 
the judging was over. One, the 
largest kitchen entered in the 
contest, was designed by Mrs. 
H. E. Walker, of Jeffers, Mont., 
as a farm kitchen in the West. 
The other, a very compact, all- 
modern kitchen that includes 
laundry and even sewing equip- 
ment in its 11’ by 15’ space, is the 
design of Joseph Sward, of Los 
Angeles, Calif. 

Mrs. Walker has kept her eye 
‘on beauty and efficiency as well 
as the wide open spaces. Her 
cabinets are white wood with blue 
linoleum tops, the ceiling is blue 
and is low for easy cleaning, while 
the floor is dark red and yellow, 
a tile-effect linoleum. There is 
storage and work space for farm 
canning, and room for an exten- 
sion table to pull out and seat a 
farm crew in season. 

Besides the features shown on 
Mr. Sward’s interesting plan, he 
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specifies fluorescent lighting, metal or plastic 
cabinets, exhaust grilles and a deodorizer, 
and sound-absorbent walls and ceiling. 

Great originality was displayed by Yeoman. 
2/c Virgil Elsner, U.S.N., of San Francisco, 
Calif., who submitted not one plan, but three 
on this page. Yeoman Elsner intends to go 
into business in Chicago after the war, and 
his first kitchen consists of portable units that 

can be set up in a rented apartment. Three 
seve Se years after the war he expects to have his 
‘first home and a family, and has designed his 
second kitchen—a compact room in which 
work and dining tables travel on rollers and 
rails. 

‘Then, seven years after the war, with 
family and prosperity growing, Yeoman 
Elsner looks for a dream kitchen in which 
the housewife hardly has to leave her seat 
to run her home, A desk and chair move on 
a rail around the circular room, and all con- 
trols are at the homemaker's finger tips. 


FeRVED _ coasee EAT TAMLS 
VEGETABLE -GREAKFAST HOT MEAL WASHING 
PREPARATION DISHES 


by Yeoman 2/c Virgil 
of San Francisco, Calif. 

| has portable 
units for we in ony rented 
Later on, after 
moved into a 
is the modern, 
kitchen at right. 
later (below) all 
the postwar dreams come true 
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BUILDING COACH MODELS is the 
hobby of B. J. Salamack, a New York in- 
surance man. Here he displays @ stage. 
coach, a Concord coach, ond o New 
York City omnibus of a hundred years ago 


NAZI OFFICER PRISONERS OF WAR in this country assembled 
the wind-ond-weather station shown below from scrap material 


basket exhibited by Alvin Schultheis, 9, 


A MADE FROM SCRAP METAL, this wood 
wos displayed at a Boys' Club croft show 


SWEET MUSIC 
from Japanese wor 
equipment seems 
incongruous, but 
Ist Lt. Wolter E. 


Oregon, ma: 
banjo from pi 
of o wrecked Zero 


IN THE PACIFIC, 
Travis W. Mont- 
gonery. 2 Secbeo 


time from native 
wood, using only a 
coping sow, a small 
file, and o jackknif 


Exciting Little Railway Makes 
Ingenious Use of Skate Wheels 


'AFETY, simplicity, and extremely low 

cost are the high lights of this home- 
made roller coaster, which will delight your 
youngsters and make them the envy of the 
neighborhood. Neither flanged wheels nor 
side-braced rails are needed to keep the 
little car hugging the track as it speeds 
along. As in big coasters, side thrust is 
taken by two pairs of horizontal wheels 
that are mounted under the car and that 
run against the inner sides of the rails. Since 
cheap, unplaned wood will do, a complete 
back-yard railroad can be built for very 
little outlay. The one shown, with an over- 
all length of about 90’, cost less than $5. 

The car should be made first so that it 
can be used as a track gauge. In its simplest 
rm, it consists of a frame or platform of 

stock about 24” long. The width, which 
will determine track gauge, may be from 
14” to 18”. At each end a 2” by 2” hard- 
wood crosspiece is screwed on to act as an 
axle support. A plywood panel on the frame 
serves as the car floor; it should overhang 
the wheels sufficiently to prevent young 
fingers from being pinched when the coaster 
is in use. Plywood can also be used to form 
a bucket seat to help insure safety. 

Eight skate wheels are required. They 
should be of the one-piece, ball-bearing type, 
and may be salvaged from a pair of skates or 
bought separately at a hardware store. They 
are held to the hardwood axle supports by 3” 
wood screws, which when drawn up tight 
will hold them on securely enough to bear the 
load of an adult. Use washers if necessary 
between wheel and wood to insure free run- 
ning. Mount the vertical wheels first, locat- 
ing them so that the bottom of each extends 
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about 14” below the crosspiece, Then fasten 
on the horizontal wheels, offsetting their 
screws slightly so as to clear the other 
screws. These thrust wheels are placed with 
their outer edges about 14” from the inside 
edges of the vertical wheels. 

Next construct the track, using 1” by 2” or 
larger’ stock for the rails and short lengths 
of scrap lumber for the ties. Unplaned or 
secondhand wood will do nicely for rails, 
while old pieces of two-by-four make excel- 


With o forward push on the les 


r, this lad will go 
rolling down on o ride both bre 


‘taking and safe 


weoller Coaster 


lent ties. Where one length of rail meets an- 
other, butt the ends together on a wide tie. 
Finishing nails, driven a trifle beneath the rail 
‘surface, will cause no bumps or sound when 
the wheels pass over them. In measuring the 
track gauge with the car, be sure to allow 
about %” side play, since less may cause the 
car to bind after a period of wet weather. 
‘The track layout should naturally be de- 
signed to take advantage of a small hill, but 
if this isn’t possible, enough speed for a good 


Details of the car are shown above. The track is on 
an outworn ladder that is here used instead of ties 


run may be achieved with an incline from a 
framework as little as 4’ off the ground, If 
the first few feet of track are level or have 
a slight backward grade, no release device 
is needed to hold the car and a push will 
suffice to start it. However, a release mech- 
anism may have some appeal for small 
passengers. 

A hump or rise located at the foot of the 
starting incline will add a fillip to the ride 
—but be careful not to make it more than 
8” or 10” high or it may lift the fast-moving 
car from the rails. For both humps and 
curves, rails built up of laths as shown in 
the drawing may readily be shaped to the 
curvature desired. The laths should be 
nailed individually to the ties, or in the case 
of curves, to blocks that are themselves 
nailed to the ties. Also shown in the draw- 
ing is a switch for layouts incorporating 
sidings, alternate runs, or even a series of 
switchbacks. In making a switch, elevate 
the rails a little from the ties by means of 
thin wooden shims, so as to afford sufficient 
clearance for the horizontal wheels. Use 
waterproof plywood or sheet metal for the 
pieces (indicated in black) that space apart 
and hold the switching rails. 
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THOROUGH SOAKING of Victory gar- 
dens, flower beds, and lawns is possible with 
a porous canvas-duck hose coupled to the 
end of a garden hose in place of a nozzle 
and left on the ground. Water seeps through 
into the soil for some distance on both sides. 
This hose, made by the Hastings Canvas & 
Mfg. Co., of Hastings, Nebr., is available in 
12’, 18’, 30’, and 50’ lengths. 


OUTLET BOXES are be- 
ing molded from plastic, 
providing insulation 
against short circuits 
which might result from 
contact between a bare 
wire and a metal box. 
The box shown at the 
left is a Government 
type made of Bakelite 
by the Union Insulating 
Company. 


MASONRY WATERPROOFING that can 
be sprayed or brushed on is now available. 
It is a colorless compound that forms a 
transparent film over brick, concrete, stucco, 
or other masonry walls, filling the pores and 
checking absorption of dust, soot, and stains 
as well as moisture. Defective joints and 
cracks, however, require repointing before 
application, The material is a product of 
L. Sonneborn Sons, Inc., of New York. 


VITAMIN Bi for plant 
food now comes in 
cartridges for insert- 
ing in a hose just be- 
hind the nozzle and 
spraying on a garden 
or lawn. A cartridge 
lasts about six min- 
utes in the hose and 
will treat an area of 
about 30’ by 50’. The 
V. & M. Products Com- 
pany, of Galesburg, 
Mich, is the maker. 


PLASTIC FRICTION-TYPE MATTING for 
use as a replacement for rubber runners 
and floor coverings is produced by binding 
a friction compound with plastics. ‘The mat- 
ting, a product of the American Mat Cor- 
poration, of Toledo, Ohio, lies flat, provides 
‘a nonslip surface, and is easily cleaned. It 
comes in 29” by 63” sheets that can be 
readily trimmed. The color is jet black. 


NEW KITCHEN GAS RANGES, 
a number of which have been au- 
thorized by the WPB, are now be- 
ing turned out by the Norge 
Division of Borg-Warner Corpo- 
ration, of Detroit. The ranges are 
20” wide by 36” high, are made of 
steel with rock-wool insulation, 
have a white porcelain finish, and 
are supplied with four burners. 
They are described by the com- 
pany as not a Victory model, but 
one that will be continued after 
the war. Certificates from local 
ration boards are required for 
purchasing. The women shown 
at the left aren't making biscuits 
—they are making the ranges. 
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Glass Sandwich Takes Place of Storm Sash and Window Pane 


* games 


Jnsvlcted glass mode of two: poses bound toga 
by on cidight ‘copper losing © 
duadvels spece wit’ bi ‘that shown 
‘above or the room at right comfortable in winter. 
A section of this new gloss is illustrated below 


ISULATING glass less than 34" thick now 
combines the functions of both window 
pane and storm sash. It is a double glass, 
bound around the edge with an airtight 
copper seal, and sandwiching between the 
two panes a thin layer of dehydrated air. 
Being a fixed unit, it may outmode storm 
‘sash in postwar dwellings, and it may save 
fuel in skyscrapers where installation and 
removal of storm sash is impractical. The 
new glass is likely also to find favor in 
climates where storm sash is not normally 
needed in winter, but where daytime in- 
sulation of windows would be a big help in 
keeping a house cool in the summer. 
Insulation is provided in the same manner 
as is insulation with ordinary window panes 
‘and storm sash, with the exception that the 
dead-air space between the two panes of the 
new glass cannot leak and the air in it will 
insulate better by always remaining “dead” 
and dry. The dryness of the air prevents 
frosting of the outside pane, such as occurs 
on storm sash and on window 
panes used without storm 
sash. The insulated glass has 
been shown to screen out 
mixed noises 20 percent more 
efficiently than a single pane 
can. Double reflection because 
of the two panes has been 
found to cut down vision about 
8 percent more than that 
through a single pane. 
In recent tests by the Libbey- 
Owens-Ford Glass Company, 
of Toledo, Ohio, which manu- 
factures the insulated glass, a 
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unit installed in a laboratory “cold box” 
showed a 20-deg. difference in temperature 
on its cold and warm sides, while a single 
pane also installed in the box showed a 
difference of only 1 deg. The photographs 
on this page are of a modern home equipped 
with the new glass, and they indicate a 
type of “open plan” architecture the glass 
may make possible in cold 
climates. 

Tanks and airfield control 
towers have already been fitted 
with the glass, insuring clear 
vision in rain and snow, and 
Signal Corps trucks also have 
been provided with it as a pro- 
tection for delicate instru- 
ments that still affords truck 
personnel unhampered vision. 
Because the glass requires a 
sash thicker than the standard 
for single panes, civilian use 
is unlikely until after the war. 
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So FROM ERASER 


Small rubber disks, sliced from pencil erasers and 
glued to the bottoms of clocks, stapling machines, 
card files, and similor articles, act at vibration 
dampers and protect your furniture from scratches 


chair Spools of string, held in brackets that may be 
jcated bought, are handy for kitchen use. To previ 
screwed string from becoming dirty, put it and 
A stiffewin je brush i tom conister that is held in pl 
on a hook or a nail, if it If by three or four brod: 

‘end of the back hole in the shelf for the string to pass through 


RUBBER BAND| 
BROOMSTICK 


This cleaning-fluid dispenser is Easy to make and adjustable, the Marks made by rubber heels on 
made from a cloth-co baby’s bottle holder shown bow. may be eradicated 
ton pod tied to @ sa is hung from the sides of o with a turpentine-dampened rag 
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Pseudo-flagstones, pointed on a concrete 
cellor floor, form a novel patio design. 
Apply o waterproof bose coat; then, with 
floor enamel in various colors, paint in 
the flagstones. This method obviates the 

1g. of the complete floor at one 
ime. Deviations in tone ore to be desired 
rather than deplored, to left-over enomel 
can be mixed to obtain different shades 


imple, handy wall fixture wil 
d_ other 


that otherwi 
ly mislaid. It is made 
inverted brass drawer pulls and a 5” 

22" board. Polish the pulls to a 


bright 
transfer or some gay peasant patter 


CUP- SHAPED 
ORAWER PULL 


NEW ROPE OLD ROPE SHARPEN 


TOP EDGE 


BOBBY 
PIN 


ATTACH SMALL LINE 
TO END OF EACH ROPE 
WITH TWO HALF HITCHES 


Torun anew rope through ablock — Inanemergency, a bobby pincan Old table knives can be ground 
that is hard to reach, tie it to be used as a substitute on light for speciol needs, such as clean- 
the old rope as indicated above linkage for a missing cotter pin ing fish (top) or removing putty 


SEPTEMBER, 1945 169 


Simply Built Ironing Board Is Handy for Pressing Sleeves 


‘WHEN sleeves and shoulders are to be pressed, a sleeve 
ironing board is practically a necessity. One can be made 
easily from two %” by 4%” pine boards and two hard- 
wood blocks, as shown. Connect the outsides of circles 
drawn to the radiuses indicated, and saw along these 
lines for the top and bottom; then lay out and bore in 
each four screw holes slightly smaller than the screws, 
line up and drill the blocks, and assemble. Cover the top, 
or shorter piece, with several layers of old blanket or 
other padding and a strip of heavy, unbleached muslin 
tacked securely under the edges.—N. E. 


Slicing Board Shaped Like Pig 


Lay out the pig outline on 1” squares and 
transfer it to a 10” by 18” scrap piece of 
\" or %” plywood for sawing out this use- 
ful slicing board. Bore the hole in the tail 
for hanging; then sand the edges smooth 
and sand the top and bottom sides lightly. 
For a protective finish that leaves no added 
taste on meat, bread, or cheese, rub in cook- 
ing oil or lard.—FRaNcts L. TYLER. 


SHAPING A RULE JOINT [WOODWORKING] 


‘Work the quarter-round cut on the table top and 
the cove on the drop leaf, Material is usually %” 
thick, but thicker or thinner stock can be used if the 
hinge pin is centered on the curve of the mold. Since 
most home-workshop shaper cutters will not make 
quarter-rounds larger than %4* radius, gauge lines on 
the ends of the table top, as shown in the drawings, 
and use the intersections for adjusting the height of 
the shaper cutter and to locate the fence. Lay the 
face surface of the top on the shaper table for cutting. 
The molding may be made on the ends also, but if 
it is, gaps will show at the ends when the leaves are 
down. 

Lay the leaves on the shaper table with the face 
surface up and measure down slightly less than \” 
for cutting the coves in order to give clearance on the 
quarter-rounds after assembly. If the cutters are 
taken from the same set. no change in setup will be 
needed except to change to the cove cutter. 
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Animal Cutouts Adorn the Lids 
of Novel Boxes for Children 


COLORFUL boxes to hold candy, crayons, or 
trinkets for children can be made with cut- 
outs from Mother Goose, animal books, or 
magazines. Those having fairly smooth out- 
lines make the work easier. 

Sandwich a plece of 5%” to 1" stock be- 
tween two sheets of plywood or composition 
board, the top piece being first sawed into 
two parts for a hinged lid, and tack the 
setup together lightly. Attach the cutout 
with thumbtacks, handling it carefully to 
keep from tearing or soiling it; then draw 
the outline and remove the cutout. 

Next, saw the outline with a jigsaw or 
coping saw, take the pieces apart, and saw 
out an inside section of the middle piece to 
suit the contents the box will hold. The 
photo at left shows all the pieces before final 
assembly. Glue or nail the bottom, center, 
and smaller piece of the top together. At- 


Sturdy, Attractive Toy Trucks Are Built En 


USING the simple method of construction 
illustrated in the drawing, and designing the 
body to suit the type of truck desired, you 
can make a fleet of toy trucks that will be 
sturdy enough to stand rough treatment. 
Cut the floor, hood, and top from %”" 
stock 4” wide, and the sides from %" stock 
6” wide. Bevel the front of the top to match 
the bevel of the sides for an ambulance of 
the type shown below. The hood is built up 


Plywood can be used for both the top and bottom 
the body is made of thicker stock 


t 


tach the other part of the top with linen tape 
for a hinge, affix a catch of soft leather or 
elastic that can be stretched over an es- 
cutcheon pin, and paint the edges, if desired. 
Finally, glue the picture carefully to the 
top.—BERTRAM BROWNOLD. 


ely of Wood 


of four pieces. Large upholstery tacks make 
headlights. 

Wheels are turned from stock of the same 
thickness as the sides, or they can be made 
by taking tangent saw cuts along the out- 
side edge of a circle and rasping and sand- 
ing the corners round and smooth. They are 
attached with wood screws driven in 2" from 
the front end of the floor and 3” from the 
rear.—CARL W. THOMPSON, JR. 


WITH A NET TOP AND SNOOD, an airy 
rayon cap shown by the Greater New York 
Safety Council will keep a woman war work- 
er's hair from being caught in machinery. 


THIS FLOOR-TYPE SHOE RACK is useful 
near a vanity or in a closet. It is made by 
Met-L-Top Tables, Inc., of Milwaukee. 


“UNIVERSITIES” 
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7 WALDORF ASTORIA 


“MILITARY SERVICES 


What’s New in 
Modern Living 


METAL ADHERES TO METAL with the ap- 
plication of a synthetic-resin base cement 
now available. Developed by the American 
Wood Type Mfg. Co., of New York, it is used 
also on leather, paper, wood, and viscose and 
acetate sheets. It is milky white on appli- 
cation and transparent when dry. 


LIGHTWEIGHT LUMBER taken from the or- 
namental paulownia may soon be used for 
crating and boxing articles to be shipped by 
plane. This tree, known also as the empress 
tree, is a native of the Far East and has 
been planted in America chiefly as a flower- 
ing shrub. Its wood has a fairly coarse 
grain, glues up well, resists warping, and 
has considerable strength. A cubic foot 
weighs 14 to 19 Ib., about twice the weight 
of balsa and half that of white pine. 


ICE CUBES SINK to the 
bottom of a beverage 
glass and stay there 
when they are frozen 
around colorful sinkers. 
‘Molded from plastic, met- 
al, glass, and ceramic 
material, these sinkers 
may be on the market 
soon in the form of build- 
ings, like the Waldorf- 
Astoria model shown at 
the left, and other novel- 
ty designs, and as simple 
blocks with initials or 
military and similar mo- 
tits. For freezing, they 
are put in the ice tray, 
and water is added. The 
patent is held by Linden 
& Company, of Los An- 
geles. 
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REPAIR OF ELECTRIC ELEMENTS is almost flux. The current is then turned on, and the 
automatic with the addition of a new weld- heat welds the break. Electric stoves, toast- 
ing flux in powder form, As shown above, ers, and other appliances having elements of 
the ends of the broken element are joined the resistance-wire type illustrated may be 
and held pressed together by a dampened similarly mended. The flux is the product of 
matchstick that has been dipped into the the Chanite Sales Co., of Fort Worth, Texas. 


oa 


COPYHOLDERS for ] 
typists, now made of 

hardwood by the Rite- &; 
Line Sales, Co., Inc., of ee 
New York, can be ad- , 
justed for single, dou- < : 


ble, or triple spacing. a 


DISHES DRAIN in less space when put or BED PILLOWS WON'T SLIDE off the end of 
the rack shown below. Said to have been a couch when supported by a removable 
designed by a butler, the piece is wood and headboard (another Lewis & Conger article) 
has rubber guards. It holds up to 30 dishes, that is anchored by a horizontal piece held 
leaving air space between them. between the springs and mattress. 


A FIBER “CHART,” 
ruled and numbered for 
symmetry, dries lace 
doilies without the need 
of ironing. It is shown 
by Lewis & Conger, of 
New York. 
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Courtesy The Linde Air Products Company 


Cutting with the Oxy-Acetylene Flame 


'HOUGH so many uses for the oxy-ace- 

tylene torch have been developed in in- 
dustry that mechanical control is now 
widespread, the hand-cutting blowpipe is 
still important for many special jobs. These 
are found in shipyards, forge shops el 
foundries and steel mills, structural steel 
work, and scrap yards, where the speed 
and economy with which metal can be cut 
make oxy-acetylene tools indispensable. 

Whether mechanically controlled through 


1 Merk off the ling to be cut with soopstone. ond 

ightedg make @ punch mark 
Wer punch every %" to. keep your line of cut 
ble when the Lene obliterates the soopstone 


one or a series of units, or operated by 
hand, oxy-acetylene cutting follows the same 
principles. These principles are illustrated 
‘step by step below and on the following 
pages in a series of photos prepared by The 
Linde Air Products Company, of New York. 

In practicing cutting with the oxy-acety- 
lene flame, select first a piece of scrap steel 
plate %4” thick and about 4” wide, Clean 
the surface with a wire brush; then proceed 
in the following manner. 


2. Hond-cutting blowpipes come with 90-deg. or 

75-deg. heads. Either is satisfactory for o 
straight-line job, but operators’ preferences may 
differ. A 90-deg. heod is used in these photos 
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size norte your blowpipe maker 4 Hold the blowpipe in your right hand, if you 
js for cutting |" st ore right-handed, in the manner shown. abo 
cond with the proper wrench drow up the nut just Without lighting the gos, practice operating the 

fightly enough to make a gor-tight connection lever that releotes oxygen for the cutting action gq 


support the other hand on « block about @ Begin by holding the nozle over the middle  — 
10" from the line of cut. This is the hand point of the line of cut, Using your left hand 
that will balance the torch. A thicker block or as @ pivot and your right as a guide, swing 
© firebrick is better if @ 75-deg. head is used the tip from one side of the plate to the other 


7 To moke a straight-line cut, this curve must § Start o cut by rolling your left hond forward 

be eliminated. Simply roll the supporting and toward your right sid je movements 
hand (the left) to increase the distance between will carry the nozzle to the end of the straight 
the tip ond pivot. This action requires practice line where cutting it to begin. (Turn the page! 


You will notice 
that the blow 
pipe nozzle 
travels in o 
slightly curved 


line os it swings 


back ond for 
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9 At the middle of the cut, your left hand 

be in normal. po the nonle at the 
middle of the straight point at which 
the straight line and the theoretical curve touch 


19 the hand that supports the blowpips 

liminates the tendency to describe a curv 
Practice until you can move the nozzle steadily 
along the line; then practice with gloved hands 


3 In making square cuts, set the nozle so two 
jots strike the line of cut directly—one 
front of and the other behind the cutting oxygen. 
All are equidistant from the line for bevel cuts 


PREHEAT ORIFICES: 


UNE OF CUT 


PREHEAT ORIFICES, 


For the latter half of the cut, again roll 

ur left hand forward, but this time toward 
your left side. Thi ent takes the 
nozzle above the curve and to the finishing point 


Zzi= 
~*~ 


/ 
I > PREHEAT ORIFICES 


PREHEAT —" 
ORIFICES CUTTING OXYGEN 


ORIFICE 


ore four preheating Grifices in the 

When set properly by the operator, 
they bear correct relation fo. the line of cut end 
most cificiently di 


14 These are the four positions of the none 
for preheating and cutting. The cut storts 

cat the operator's right. These views are from 

front of the torch, not as the operator s0 


EMOICULAR 
uENG ramet 


Qe 


ay 
if suowny 
F vee moveo 
Mona unt 
or cur 
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hting the blowpipe, consult your 
we see that for 4" thick plate 
corygen pressure should be 30 to 
35 Ib. per 4q. in. and acetylene pressure 4 Ib, 


and _froveer 
jing sparks, an 
light the 


Next, roll down your sle 
TOE ad he toe a on 
put on your gloves and. g 


torch and adjust the preheating flames to neutral 


17 Preheat, holding the nozzle perpendicular and 

the central cutting-oxygen orifice vctly. 
over the edge of the plete ct the punched los. 
This preheats both the top and side of the plate 


19 Avoid attempting to rush the start of the 

cutting action. Hold the nomle steady and 
keep it perpendicular, to the surface uy 
spot under the preheating jets becomes wh 
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18 Do not let the tips of the inner cones of 

the preheating jets quite touch the metal. 
If these tips are about 1/16" away, better heat 
distribution and better final cutting will result 


Then tilt the nozzle slightly to point the 
20 Frere ‘wunterd “row the plate and toward 
wur right, and open the cutting-oxygen valve slow- 
Ty'ty pretsing down on the lever. ftura the pegel 


7 


'] Showering sparks will indicate the start of 
cutting. When this occurs, straighten the 
nonle to the perpendicular again, press down all 
the way on the cutting lever, and latch it down 


23 Should the torch be moved forward too fast, 

the cutting action will stop. The cut is 
then sa When this occurs, you 
must release the oxygen lever and restart the cut 


To move the nore toward or away from you, 
25 Teaply side the blowpipe Through he howd 
supporting it, Practice changing the direction 
of the cut without stopping the cutting o 


Finolly, when the cutting action hos fully 
22 Pemitlated the plate fat the none’ 20 the 
flame points slighth 
then move the torcl 


in the direction of cutti 


93 
slowly along the line of cut 


24 Restort o lost cut in the scrap part of the 

plate near the point where the cut stopped 
going clecr through. Tilt the nozzle toward the 
cut section to prevent an upward shower of sparks 


When hand-cutting straight lines longer than 
26 ion Sintec! of the rgnthond edge ten 
ofter cutting os for os convenient, shut off the 
oxygen, move the block over, and restart the cut 
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bo OP 


IDEAS 


AIDED BY THIS JIG, I recently 
made 100 nipples, 114" long, from 
%” thin-wall pipe. To make the 
fig, I first bored a %” hole in one 
end of a 1%" by 1%” by 6” block 
of wood, extending the hole to within 1” of 
the opposite end. Then I sawed the block 
in two through the center of the bored hole. 
Next, I measured 114” up from the bottom 
of the hole and cut a slot at that point to 
take a hacksaw blade. Finally, I fastened 


HiNGE 


FINE 


the pieces together with two small hinges 
so the jig could be opened to take out the 
cut lengths. By varying the dimensions, 
jigs may be made to cut any number of 
‘duplicate pieces of pipe or rod to a desired 
length.—O. C. SPRINKLE, 


WITH THIS ATTACHMENT, 
a depth gauge may be used as 
a micrometer height gauge or 
to center a milling cutter. The 
device consists of a machine- 
finished block and a clamp. 
‘The block is .500" high and of 
a length and width to suit the 
dimensions of the gauge. Drill 
a hole through it to take a %4” 
pin. Make the clamp from 
1/16” stock, drilling and tap- 
ping the middle to take a small 
machine screw, which is used 
for tightening the block against 
the gauge. Attach the clamp 
to the block by inserting the 
%" pin and peening its ends. 

‘To center a milling cutter, 
place the gauge alternately on 
each side of the cutter, take 
readings against the work, and 
move the work until the read- 
ings on both sides are the 
same.—JAMES J. MCDOWELL. 
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CIRCLES MAY BE CUT with an oxy-acetylene torch if 
you add the centering attachment shown below. It con- 
sists of a 3” length of 4” welding rod, two pieces of %” 
by 1” strap iron, and two %4"-20 roundhead machine 
screws and nuts. Bend the two pieces of strap iron to fit 
snugly around the torch, leaving lips on each end. Drill 
these flanges for the machine screws. Weld the rod to 
the center of one of the pieces; then grind the free end of 
the rod to a point. Fasten the clamp to the torch with the 
screws and nuts, set the radius by sliding it along the 
torch, and tighten. Centerpunch the stock to be cut and 
place the tip of the rod in this mark.—PAUL CAMYRE. 


TO MAKE A CUTTING OIL for use on metals that are 
especially difficult to work, dissolve in some hot water all 
the trisodium phosphate it will take. To every eight parts of 
this solution add one part of lard oil.—P, A. STAFFORD, JR. 


METAL PIECES will not 
be marred by the jaws of 
a vise or a chuck if you 
wrap scrap pieces of 
photographic film around 
them before clamping 
down. The film, in either 
the developed or the un- 
developed state, provides 
a good grip, is uniform in 
thickness, and is not 
softened by oil—W.EB. 
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WOMEN WELDERS 
in Uncle Sam's ship- 
yards are being out- 
fitted with coveralls of 
split cowhide like those 
at right. The suit ts 
treated to resist flames. 


SCRAP-IRON ROD 
cut into short lengths 
and inserted behind the 
shower heads at Fort 
Sill, Okla., reduced the 
flow of water from 7% 
gal. per minute to 5% 
gal. — saving 400,000 
gal. daily and cutting 
annual pumping costs 
by $7,000. The idea was 
that of Harry L. Ar- 
nold, shown at left, 
civilian plumbing sup- 
erintendent at the post. 


ROLLED STEEL TUBING is straightened 
quickly and efficiently by the simple device 
shown below. It was invented by Howard 
Knisely (left in the photo) and Frank Bab- 
cock (right), employees at the Grove City, 
Pa,, plant of The Cooper-Bessemer Corp. 
A coil of the tubing is put in position over 
a bracket at the side of the straightener, 
and one end is threaded through a serie: 
of five rollers, as shown. Straightening is 
done by pulling the tubing along the tray, 
where it is measured and cut off to required 
length as needed. Until this method was 
introduced, straightening operations at the 
plant were done entirely by hand. 


AUTOMATIC CUTTING of insulation and 
cable-identification tubing into short lengths 
is done with a solenoid plunger at Northrop 
Aircraft, Inc., Hawthorne, Calif. Tubing is 
fed into a plywood box, as shown above at 
the right, and actuates the solenoid by forc- 
ing a spring-steel stop against a contact 
on the underside of the lid (shown open 
below). ‘The plunger sends a blade through 
the tubing, and a spring returns it. Length 
is controlled by the distance between cutter 
blade and contact. The device was per- 
fected by Sam D. Carter, of the company's 
electrical department. 


souen0 sousvon using 
= Pumeen  Toaecut 

\meruny | contacts 

Senne | Actuaries 

: Sotenoi 


180 


Modelmaker’s 
Surface Gauge 


By C. W. WOODSON 


IN MODELMAKING and other delicate 

jobs, a surface gauge made as shown here 
will scribe lines at a given height from the 
base of the work, locate centers, transfer 
dimensions to duplicate parts, and perform 
other tasks of this nature. It is not limited 
to vertical work, for the bent end of the 
scriber can be used for marking horizontal 
surfaces or as a height gauge When meas- 
urements of extreme accuracy are not re- 
quired. 

‘A steel-block base is slotted for an adjust- 
able bracket that holds a rotating scriber 
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head. The bracket is pivoted on 
two fillister-head screws against 
the pressure of a stiff spring in 
a" diameter hole at the base 
of the slot. Adjustment is made 
with a knurled thumbscrew. 

‘The rotating head is designed 
to hold the scriber in any posi- 
tion with the aid of a spring un- 
til it can be locked by a clamp 
nut. Two gauge pins, held in the 
base by friction, push down for 
use as a guide against the edge 
of a surface plate or against the 
edge of the work. 

Cut the base and bracket from 
cold-rolled steel, drill as shown, 
and polish on a disk sander. 
Turn the thumbscrew and clamp 
nut from steel rod and knurl the 
heads, Thread the thumbscrew 
with a die, and tap and counter- 
bore the nut for its spring. Parts 
for the rotating head are turned and drilled, 
the pivot screws turned to shape on the 
ends, and the springs ground to length. 
Drill rod is pointed for the scriber, bent to 
shape, and hardened and drawn. 

Dimensions in the drawing may be 
changed slightly, if desired, to meet par- 
ticular needs, but this should be done with 
care to avoid trouble in the final assembly. 
‘The length of the scriber is possibly the 
least critical. If springs of the sizes indi- 
cated are not available, the holeg in the base 
and clamp nut should be altered to suit. 


DRILL AND COUNTEASINK FoR 
1-32 FILLISTER-MEAD SCREW 
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AMPHIBIOUS ALLIGATOR TANK 


Build This Realistic Model of the Leathernecks’ Landing Craft 


sep with marked success in the Pacific 
area, the famous Marine Corps am- 
phibious Alligator tank is the proto- 
type of this model. The original measures 
8’ wide by 20’ long, while the model, scaled 
down to %4" to the foot, is 4” by 10”. 

Make blocks A, B, C, and D from white 
pine. Note that two B blocks are required 
and that C is shaped to continue the curve 
of the forward end of A. Cut the sides, cab, 
splash boards, caps, and brackets from 
Bristol board and glue them, as indicated, 
to C and D; then glue this assembly to A. 

‘The pair of machine guns on the cab may 
be either the .50-cal. air-cooled antiaircraft 
guns shown in the photos or water-cooled 
Brownings—both are detailed in the draw- 
ings, Make the headlights from short 
lengths of %” doweling and add hoods 
fashioned from stiff paper. 

‘Use paper-clip wire for the clevis and the 
assist handles. Cut the clevis pad from 
white pine. The nosing, made from %" 
doweling, is 444” long. Mount two circular 
Bristol-board access hatches on the after- 
deck and a rectangular motor hatch, of 
wood and Bristol board, in the cockpit. 

Glue %” lengths of %%" doweling—for 
rollers—at 1” intervals along the top and 
the rounded bottom of B. Make the drive 
and idler wheels from 1%” doweling. Sup- 
port each idler wheel by Bristol-board 
frames, as indicated, Make the simulated 
tension springs from heavy stzing or fine 
wire, winding each piece several times 
around a 7/32” length of \” doweling and 
gluing it in place, 


‘The treads are made from white pine or 
cardboard and mounted on a linen-tape or 
strong-paper track. Cut them at an angle 
of 30 deg. When you have enough for one 
track, reverse the direction of the cut, since 
the two tread assemblies toe in toward each 
other. Glue the treads to the tracks at the 
proper angle; then glue the tracks to the 
rollers and to the drive and idler wheels. 

Cover plates are made from Bristol board. 
Cut each so it overlaps block B by 1/16” 
all around except in the way of the drive 
and idler wheels, Glue one to each bloc! 


then cut footholes through it and the block. 
Finally, glue the tread assemblies to A. 
Paint the front of the headlights silver 
or white. Finish the rest of the model with 
two coats of flat medium-gray paint, Iden- 
tifying symbols and numbers, if desired, 
should 


be black—JoHN J. GALLIVAN, 


The pigeon-toed treads, 
shown above, throw water 
outboard and back of the 
hull, thereby — diverting 
spray from the personnel 


On top of the cab are o 
poir of machine guns that 
ore effective weapons for 
either attack or defense. 
A towline may be attached 
to the clevis on the bow 


183 


Whirligig Clothes Reel Is 


WiTH a miniature whirligig clothes reel 
modeled after her mother's, a little girl can 
have fun doing her doll’s or her own clothes 
on washday. The one shown stands about 
36” high. 

Make hubs for the revolving frame from 
blocks, bored with center holes large enough 
to turn on the pole, which can be a standard 
1" diameter broom handle. Notch the lower 
hub at the center of the sides and the upper 
off-center, as shown in the drawing. After 
boring 4” or larger holes in the arms to 


Hacksaw Blade Forms Wrench 
for Turning Slotted Nuts 


Nuts on bolts in saw 
handles and other pieces 
are often slotted to re- 
ceive a special wrench. 
This tool can be impro- 
vised from an old hack- 
saw blade by breaking 
across one of the holes 
and grinding to fit the 
slot. Hold it with pliers 
when force is needed in 
use.—W. E. B. 


Manicure Emery Boards Useful 
for Variety of Small Jobs 


SMALL emery boards of the type used for 
manicuring are convenient sanding tools for 
the home workshop. With them, you can 
get at hard-to-reach places in modelmaking, 
fine cabinetwork, soldering, and the like. 
‘They come in 44%” and 7” lengths, have 
coarse grit on one side and fine on the other, 
and are durable—CiirForp L. SCHWAB, 
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Practical Washday Toy for Girl 


take the clothesline, assemble the arms on 
the lower hub and the cross braces on the 
upper, using one 2%” nail for each of the 
former and 1%” nails for the latter; then 
attach the braces to the arms with two 
finishing nails each. Drill all nail holes to 
keep from splitting the wood. 

Drive a 20” length of lead pipe halfway 
into the ground as a permanent stand; then 
slip the frame on the pole, supporting the 
upper hub between 2” cotter pins %” and 
2" from the top.—Betty PoPpKEN 


Threaded Nails Make 
Long Model Bolts 


LonG, slender bolts of the 
kind required frequently in 
radio construction and mod- 
el work can be made easily 
from large nails having a 
diameter that will take a 
6-32 or 10-82 thread put on 
with a die. The heads can be 
left round and slotted with 
a thin file, or they can be 
filed square or hexagonal in 
shape—RICHARD SALZER, 


HERE are five ways in which the power 
scroll saw can be used. But in presenting 
them, the artist has made six errors which, 
if you followed his illustrations literally, 
would spoil your work. Try to spot two 
errors in one drawing and one each in the 
other four; then turn the page upside down 
to check with the correct answers. 
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USING DOWELS AND PLUGS [WOODWORKING] 


visea. “ate 


shank. Use the screwdriver cautiously to 
avoid bruising the edges of the holes.’ Cut 
the plugs across the grain from stock slightly 


thie he depth of the hole: then apply 
align the grain with that of 

rive them. in without. tilting, 
‘Trim the plugs roughly, with a chisel, and 
Plane or sand them flush. 

On Provinelal-style furniture, to give the 
appearance of through dowels in the joints, 
use plugs rounded on the projecting ends. 
Lengths of dowel stock will be satisfactory. 
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TO MAKE A DISK JUMP, hold a large 
coin about 1” above a slightly smaller 
paper disk, and blow strongly through 
a paper tube directly on top of the coin. 
The disk will rise to the coin, falling back 
when you stop blowing! Your friends 
will suck through the tube, and the disk 
won't move. Air blown past the coin 
produces lowered air pressure under it, 
and over the paper disk, however, and 
this forces the disk to rise. 


THIS TRICK WITH CUPS is based on an illu- 
sion. Set up three cups before your friends, 
as shown below, and demonstrate that, turn- 
ing over two at a time and always turning the 
middle cup, you can have them all bottom-side 
up in two moves. It’s easy: all you do is turn 
the middle cup and one end cup, and then turn 
the middle cup back along with the other end 
cup. Now, with all cups upside down, turn 
the middle one upright and invite one of your 
friends to try his skill. He will find it im- 
possible because the cups will be in the re- 
verse position from which you started! It is 
surprising how few people will notice this. 
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BALANCE A NICKEL on edge 
and a paper match on it, and 
cover them with a clean, dry 
glass. Challenge friends to get 
the match off without jarring 
the table or moving the glass. 
When they give up, run a comb 
through your hair to charge it 
electrostatically. Hold it near. 
The match spins and falls off! 


CATCHING AIR in a bag is 
amusing if you are dexterous 
and talk while you act. Tell 
your friends that air has weight 
and can be thrown like a ball. 
Pretend to throw a handful and 
to catch it in a paper sack. Have 
your friends toss handfuls into 
the bag. Each one appears to 
land inside with a thump—if 
you snap a finger against the bag! 
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BLOWING A CORK INTO A BOTTLE isn’t as easy 
as it sounds. Place one in the neck of a milk bot- 
tle or a similar wide-mouth bottle, and challenge 
your friends. To the surprise of anyone who blows 
hard, the cork will fly out into his face! ‘Thethard- 
er he blows, the faster the cork will fly out. This 
is because air is compressed in the bottle and forces 
the cork out. The trick is to blow gently with your 
mouth close to and directly behind the cork so the 
air will strike it instead of rushing past. It also 
may be worked by blowing through a straw held 
close to the front end of the cork, 


DIP YOUR HAND into a bow! of 
ordinary water, as shown above, 
and it will come out dry, if you 
know how! Before trying it, rub 
your hand with zinc stearate pow- 
der—the kind sold by drug stores 
as a dusting powder for babies 
and others. It won't be noticed, 
but it is water repellent if you 
take your hand out of the bowl 
quickly. Those not on to the 
trick will get wet every time. 


STRIKING A SAFETY MATCH on your 
will startle friends who aren't in the ki 
Use any ordinary type of safety match, and 
pull the trick nonchalantly. Those watch- 
ing will attempt to do likewise, and all will 

ail—for unseen on the instep of your shoe 
is an all-important material, rubbed in from 
the moistened striking surface taken from 
a book of matches! After drying, that area 
will light matches for weeks. 


SUGAR WILL FLOAT on the surface of 
your cup of coffee in a stunt that provokes 
amusement after dinner. After making 
sure the coffee isn't too deep in the cup, 
quietly stand one lump of sugar on end. 
‘Then call your friends’ attention and bal- 
ance a second lump on the first, as shown 
below. By watching closely, you can tell 
when the support is about to collapse, and 
can command the “floating” lump to ‘sink. 


AGICIANS' magician” is what one might 
justly call John Snyder, Jr., of Norwoc 

Ohio, for by the magic of his skill and ingenuity he 
produces tricks and effects hich his custom- 
ers all over the world puz: f thou- 
ands. In a one-story sho) 

f any home craftsman, Snyder ¥ 
insists is a hobby and is going to remain a hobby 
the manufacture of equipment for p: ional and 
semiprofessional magicians. A strong individualist, 
he works alone in his shop by prefere 
during both day and night 

Here he designs new tricks, works out production 
methods, makes paints, assembles parts, sets up 
and prints instructions, and @ one-man 
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For @ one-man shop, the equipment shown 


above makes a lavith array. Since this 
photo wos taken, Snyder has constructed 
& complete dust-removal system, with a 
collecting hood over each machine. His 
printing presses, pictured at the left, 
are able to perform exacting color work 


The trick shown below is the product of 
precise shop work. Two pisces of plate 
gloss ore held together with an elastic, 
the floshbulb is fired, ond instantly o 
poir of chosen cards appears in the glass 


(lhl 


CRAFTSMAN HAS ONE-MAN BUSINESS OF MANUFACTURING MAGIC 


order and shipping department. In the 
evenings he generally handles his extensive 
correspondence, managing to reply to all 
letters within 36 hours. 

For years Snyder was a professional stage 
magician, but in 1940 he decided to devote 
full time to his interest in creating magical 
illusions. For six months of each year he 
builds and sells equipment; during the re- 
maining half year he divides his time be- 
tween giving shows at military and naval 
hospitals and developing new tricks at his 
summer home in Fox Lake, Wis., where he 
also has a workshop. 

His business policy is probably unique. 
Certain tricks have a strictly limited pro- 
duction; he will sell only one such trick in any 
one city, and will permit no one else in the 
same city to purchase a duplicate without 
the first buyer’s permission. In the case of 
some special effects, Snyder makes only two 
or three copies, and even his less guarded 
tricks aren’t made in large quantity. Noth- 
ing is sold from his shop during the months 
that he is away. A record is kept of every 
sale, no matter how small, The buyer's 
name, address, and other information are 
entered on a card that is kept with the 
stock, thus forming a self-renewing in- 
ventory. 

‘The shop is air-conditioned and includes a 
dust-removal system that Snyder designed 
and built himself. Conduits made from 
stovepipe run from each machine to a large 


TRICKS TO MAKE TRICKS cre on 


shallow longitudinal grooves in the pi 


suction fan, which consists of an impeller 
made of maple and mounted on ball bear- 
ings, and located within a pine housing. 
Chips and sawdust are blown into a sheet- 
metal cone outside the building, there to be 
precipitated by their whirling action. In- 
genious but simple valves, flat pieces of 
sheet metal sliding in wooden guides, con- 
trol the suction at the machine in use. 

Completeness verging on the lavish marks 
the equipment in Snyder's shop. There are 
two screw-cutting lathes, two wood-turning 
lathes that are also used for metal spinning, 
wood and metal-cutting bandsaws, drill 
presses, a spot welder, large and small belt 
sanders, and a 16” disk sander that Snyder 
built himself. Among the tools used for 
working sheet metal are a folder, a brake, 
@ shear, a tube-rolling machine, and a 
beader. Snyder paints his work in a special 
spraying booth, and there is even an auto- 
matic oven for baking on finishes. 

A compact printing plant in one corner of 
the shop permits Snyder to print his own 
instruction sheets, advertising material, and 
playing cards. The latter, ranging in size 
from tiny midget cards to the giant stage 
variety, are cut out on two small punch 
presses and printed with meticulous color 
registration. 

Frequently in the course of his work 
Snyder must devise new techniques and 
special jigs. Most of these he keeps secret, 
though several are shown in the accompany- 


portant port of Snyder's stock in trade, In order to get the 
cas of wood ured in # 

sander belt (1) and presses down with a stroking block. Edges are rounded (2) on a sander with a porth 
slit belt running on a form. The parts are strung together { 


trick, he places the stock under 


3), and a piece is then magically freed (4 


In @ private theater that adjoins his shop, Snyder 
tests his new tricks before audiences of critical 
magician friends, At the right, he gives away one 
sectet: @ block, held in a V-shaped jig, is bored 
for a hole that will later be concealed by careful 
veneering, Snyder keeps most of his tricks hidden 


ing photographs. One trick makes use of a 
block in which a hole is bored lengthwise. 
Another hole, large enough to hold a small 
marble, must be bored at right angles to 
the first but not through the outer wall of 
the block. Snyder bores through from an 
arris while the block is located in a jig. He 
then closes the hole by veneering the two 
faces so skillfully that no joint is visible on 
the finished piece. 

Adjoining the shop, which is near to but 
separate from his home, Snyder has built a 
small private air-conditioned theater. Here 
on @ stage complete to drapes and lighting, 
he tries out new effects on an audience of 
friends, including both amateur and pro- 
fessional magicians. Afterward, his guests 
are served refreshments from a special 
kitchen built alongside the theater. 

By no means all of Snyder's effects are 
for sale. There are in existence only two 
versions of his “ghost box"—a small, elabo- 
rately locked chest in which he places pre- 
dictions of newspaper headlines for a speci- 
fied future date. At the time set Snyder 
produces from the box headlines identical 
with those of the day's papers. 

‘Once a stage magician who wished to 


190 


make selected cards appear between two 
sheets of plate glass in full view of the 
audience gave his problem to Snyder. The 
finished trick, which is now not on sale, 
consists of a picture frame on the base of 
which is mounted a photographic flash !:::1b. 
‘The sheets of plate glass are held together 
with a rubber band and placed between two 
uprights. When Snyder presses the button 
of a long photographic shutter release, the 
bulb flashes and the cards magically appear, 
sandwiched between the two pieces of 
glass. Certain parts in this equipment are 
built to an accuracy of .0001”. 
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MAGIC Wow CAN MAKE 


1 HERE'S A MAGIC BALL that will slide 

swiftly down a cord, or slowly if you 
give the magic word, and it will even stop 
on your command to mystify your friends! 
In addition to the magic word, of course, 
you tighten or slacken the cord unnoticed 
by your audience. It passes through a 
“gimmick”—as iclans call the secret 
device on which a trick depends—that is 
left in the hole as you insert the cord. 

‘Use a solid wooden ball, one that can 
be turned from light stock or cut from an 
old ball-top newel post—or a square block 
may be substituted if you have too much 
trouble getting a suitable ball. Bore it 
through the center with a 7,” bit; then 
carefully widen it from one end to the taper 
shown, using a large rattail file. 

‘Two handles may be turned in the lathe 
or cut from whip or file handles. They also 
taper, as shown, so the gimmick attached 
to one with two tiny dowels will not be 
noticed. This lets the gimmick stick in the 
hole and enables you to control your trick. 

Bore the handles and gimmick as shown, 
thread the cord through all three, knot the 
ends, and glue the cord to the handles. 
Paint the ball orange and its hole and the 
handles and gimmick black.—Grorce Barr. 


2 THIS TRAPPED HEART is a puzzle that 
will keep your friends racking their 
brains, yet it can be freed easily and without 
force—when you know how. Make the 
pieces from coat-hanger wire, scraping off 
the enamel and polishing it before forming 
the parts. Loops B and £ will not pass 
through @ and D, but C will just slip over 
loop A of the heart. Pull C over A as far as 
you can and push B all the way through A. 
‘Then remove C from A, and the heart will 
be free! To replace the pieces so the heart 
is again trapped, reverse the steps.—G.B. 
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LOOP B CANNOT PASS C 
Loop E cannot Pass D 
LOOP C JUST SLIPS OVER A 


THIS ONE FOR CHILDRENmay also fool 
grown-ups, at least for a time. It should 
provide many hours of delight for young- 
sters of around kindergarten age. The ob- 
ject is to free the cord and button from the 


rest of the gadget. Simply push the cord 
through the ring and up the slot until it 
can be brought over one side of the handle 
and pulled free back through the ring. In 
fitting the 4%” dowel in place, be sure it is 
in two pieces and does not lock the slot, or 
the trick won't work.—G. B. 
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Automatic TimeSwiteh 


CLOCK-DRIVEN DRUM CAN BE SET TO CONTROL ALMOST 


By WALTER E. BURTON 


ROM an alarm clock, a small drum, the 

arm of a discarded windshield wiper, 

and a few other odds and ends, you can 
construct a time switch for turning on and 
off a radio, poultry-house lights, a feed re- 
lease for poultry or household pets, garage 
or barn lights, a window ventilator, an elec- 
tric cooker, an electric sign, store-window 
lamps, or shop machinery. It will also op- 
erate relays to control heavy currents and 
high voltages. 

‘The switch mechanism consists essenti- 
ally of a grooved drum rotated, at one revo- 
lution per hour, by the time-setting knob of 
an ordinary alarm clock. Riding on the 
drum is a pin on the end of an automobile 
windshield-wiper arm or a similar lever 
about 614" long. Attached to the lever is a 
spring-metal brush that moves across elec- 
trical contacts mounted on a composition- 
board panel with the lever. Two or more 
sets of contacts may be used, controlling in 
sequence more than one operation or cir- 
cuit. Thus the device could be arranged to 
open the furnace draft at 6:00 A.M., turn 
on the coffee percolator at 6:30, and at 6:45 
switch on the radio to awaken you! 

‘A cylindrical wooden box 1%” to 2” in 
diameter and 4” to 5” long will make an 
adequate drum. Glue the lid on and drill it 
and the bottom in the exact center to re- 
ceive a %" by 7” rod that forms the shaft. 
A staple, run through a hole in the shaft 
and driven into the drum, serves to connect 
the two together. Strips of thin cardboard, 
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two layers thick, are glued 
around the drum in a spiral, 
as in Fig. 1. For 12-hour 
operation, they should be 
3/32" or %” wide for a 
drum of this size, and the 
groove between them should 
be the same width. A bet- 
ter job can be done in a 
lathe with wood, metal, or 
plastic by cutting coarse- 
pitch square or V threads. 
It is possible in this way to 
make a highly accurate 
drum that will operate 24 
hours or more. 

Mount the drum and clock 
on a base, as shown in the 
photos, with the time-set- 
ting knob and drum shaft in 
line. A simple coupling, 
made as shown in the drawing and in Fig. 2, 
joins the knob to the shaft. Be sure the 
rum turns without much resistance, or the 
clock will stall. 

A windshield-wiper arm having a built-in 
pressure spring makes an ideal lever, or 
one may be fashioned from a strip of metal 
or even wood. Arrange some kind of spring 
so the free end will be forced down against 
the drum. At this end rivet a short pin that 
will slide easily along the drum groove 
without too much side play (Fig. 2). 

The contact brush is a piece of thin, 
springy brass or bronze bent once around 
the lever, insulated from it by a layer of 
mica or other nonconductor, and projecting 
%”, as show in Fig. 3 and in the drawing. 


wound side by side on the drum will make a 
perfect spiral groove if one is glued on and the 
other is used os 0 spacer. Glue another strip on 
top for double thickness ond finish with lacquer 


Has Seores of Uses 


ANYTHING ELECTRICAL IN THE HOME OR ON THE FARM 


This projection is split for %4” to form two 
fingers that can be bent to press firmly 
against the panel, The brush is held to the 
lever by a C-shaped clamp made from sheet 
metal. 

Cut the contacts from thin brass, bronze, 
or tin-can stock, and bolt them to the panel. 
Figure 3 shows only one set, but you can 
mount several pairs to control additional 
circuits, and you can also fasten more than 
one brush to the lever for handling still 
more circuits. The contacts in Fig. 3 are 
slotted so they can be shifted to vary the 
timing. By moving the lower contact to 
the left, the turn-on time is put ahead; by 
moving the top contact to the right, the 
turn-off time is set back. The wiring dia- 
gram for the circuit is given 
in the drawing. 

A removable shield installed 
over the panel will prevent 
accidental touching of the 
live parts of the mechanism. 
One made of wire screening 
will allow you to see the 
contacts and brush. 

‘To put the timer into opera- 
tion, set the clock minute 
hand to the fraction of the 
hour the circuit is to be 
closed; then place the lever 
pin in a groove far enough 
from the end to permit suf- 
ficient “on” time after the ti 
circuit is closed, and adjust 
the contacts so the brush will 
just touch them at this point. 

For exact timing, loosen one 


Joined to @ shaft by a simple coupling, the time-setting 

knob turns the drum at one revolution per hour. As a 

slides in the groove, a lever to which it is attached is the 
slowly across the face of the contact panel 


of the setscrews in the coupling and, with a 
lamp plugged into the convenience outlet, 
turn the drum until the lamp lights; then 
tighten the setscrew. After these adjust- 
ments, the clock is set for the correct time 
and allowed to run normally. Then to set 
the timer so it will close the circuit after 
a definite interval, say five hours, move the 
lever pin five spaces (grooves) from the 
clock toward the starting end of the revolv- 
ing drum. 

When the current draw is heavy, such as 
that for an electric roaster or a large motor, 
the switch circuit should not be connected 
directly. It is much safer to have it con- 
trol a low-voltage relay that in turn handles 
the heavy-current circuit. 


ARM 


WINDSHIELD-wIPER 


CONVENIENCE OUTLET 
Fon BevICes TOE OPERATED 


Here are the contacts on the time-switch 
panel. The brush on the lever arm closes 
rcuit when it touches both contacts 
and opens it again when contact is broken 


4 TUNING IN THOSE 


Servicing Your Ra 


LD radio receivers that can’t be tuned 

in clearly on stations at the high-fre- 
quency end of the dial can be adjusted more 
or less simply. How this is done is of partic- 
ular interest because of the addition of stations 
at this end of the dial when all frequencies 
were changed not so long ago. 

In making the adjustment, however, a com- 
pensating loss is to be expected at the low- 
frequency end. Those who prefer stations at 
the low end of the dial may be better pleased, 
therefore, to leave the adjustment as it is, 
though in many cases it is possible to get sat- 
istactory reception at both ends. 

Usually the radio will have to be lifted from 
the cabinet to make the adjustment. This is 
done by first removing the tuning knobs and 
then taking out the small bolts at the bottom. 
Often the chassis will bear a label telling 
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OFF-THE-DIAL STATIONS 


whether the circuit is superheterodyne or 
tuned radio frequency (T.R.F.). These two 
general types require slightly different treat- 
ment, but if you can’t find out which yours 
is, handle it first as a superheterodyne. 

‘The tuning condensers of many super- 
heterodynes are located on the chassis in 
the position shown in Fig. 1, and are shunted 
with small trimmer condensers, indicated 
by the two arrows marked 1. These trim- 
mers are not always located on the main 
tuning condenser, however. Some may be 
placed underneath the chassis and can be 
reached from the rear as indicated by the 
two arrows in Fig. 2. 

‘Mark on the trimmers the position of the 
slot in the holding screw, and open one of 
the screws a one-eighth turn (Fig. 3). Have 
the antenna attached and the radio turned 
on so any change in reception can be noted. 
When the oscillator trimmer is opened up in 
this way, all stations on the dial will be 
moved up several points. The 
screw can then be turned back 
slightly, or opened up still fur- 
ther, until satisfactory recep- 
tion of the high-frequency sta- 
tions is obtained. Test stations 
at both ends of the dial, and in- 
sulate the handle of the screw- 
driver so reception will be as 
nearly as possible the same as 
you will get when the set is re- 
turned to the cabinet. If noth- 
ing happens when the screw is 
turned, the trimmer should be 
closed up again by returning 
the screw slot to its original 
position, and the same opening 
turn should then be given to 
the other trimmer screw. After 
the adjustment has been com- 
pleted, the trimmer should be 
sealed with a drop of sealing 
wax so vibration will not open 
it further. 

TRF. adjustment is a little 
more complicated. Mark the 
trimmers as before, and open 
them for a test one after the 
other until the detector stage 
is reached and the stations 
shift on the dial as in the case 
of the superheterodyne. If no 
single trimmer causes this, 
open the trimmers in groups of 
two so as to cause a greater 
capacity change, choosing any 
two and opening them up equal- 


on the 


volume 
waiting 


springy 
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knob, as shown at right, 
will enable you to turn 
the radio to nearly the 


warm up. On occasion it 
may also indicate a weak- 
ening battery or other 
loss of volume that might 
not otherwise be noticed 
until serious trouble oc- 
curs.—BLANCHE PORTER. 


or wood. Round the free 
end of the clip so pro- 
gram lists, other papers, 
or booklets will slip un- 
der it easily, and mount 
where it won't interfere 
with the knobs.—W. E. B. 


ly. Should this still not produce the desired 
change, try bending the outside plates 
(shown at 2 in Fig. 1) of the main tuning 
condensers with a pair of long-nosed pliers, 
as in Fig. 4. Make the test on one condenser 
in the gang at a time. 

‘When all these capacity-changing methods 
fail, the value of one or more of the in- 
ductances may be lowered in order to 
achieve the desired result. Insert a 1/16” by 
44" by 4” piece of copper in the center of 
any one of the inductances, as in Fig. 5, 
while the main tuning gang condenser is 
turned to its highest setting. At some defi- 
nite point of insertion, the high-frequency 
stations will begin to come in, and a little 
tuning will sharpen them. Insertions may be 
tried in all the inductances to determine 
which produces the best results, after which 
the copper piece can be attached permanent- 
ly to the coil with a small screw or a drop of 


sealing wax.—TRAcY DIERS. 


volume-control 


desired without 
for the tubes to 


ARROW PAINTED ON 


Clip on Lid of Portable Holds Radio Data 


‘SPACE behind the lid or 
door that protects control 
knobs of some portable 
radios can be utilized by 
attaching a strip of 


metal, bamboo, 


VOLUME-CONTROL KNOB. 
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ELECTRONIC HEATING now sets the twist 
in rayon tire cord, following the develop- 
ment of a ‘process that involves high-fre- 
quency power units with outputs of 22,500 
B. T. U. per hour. Cones of cord, weighing 


18 Ib. and wrapped in moistureproof paper 


VARIABLE INDUCTORS for 
peaked amplifiers, filters, os- 
cillators, and equalizers are 
now available on priority. 
They are the result of re- 
search begun four years ago 
by the United Transformer 
Co., of New York, on a meth- 
od of varying the inductance 
of coils employing magnetic 
cores. Inductance variation 
of plus 90 percent, or 50 per- 
cent from a mean value, is 

possible. It is controlled by 
! a screw, or an extension rod 
if remote control is desired. 


ATTENUATORS for precision volume control are 
now equipped with a new detent gear, contacts and 
switches of tarnishproof silver alloy, and a new- 
type steel cover that improves magnetic shielding. 
‘These resistive networks, shown below, are made 
by The Daven Company, of Newark, N. J. They 
are used to control one or more programs com- 
ing into a studio, to fade programs in or out, to 
monitor outgoing programs, for speaker control 
in P.A. systems, and in test equipment. 
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to keep moisture in, are 
processed in a matter of 
minutes. They are placed 
in a high-frequency field 
where heat is distributed 
evenly in each cone and 
sets the twist uniformly. 
In the photo, the opera- 
tor at right is removing 
plywood covers from cord 
emerging from a heating 
unit, and the one at left 
is packaging cones for 
shipment. The process, 
developed by the Indus- 
trial Rayon Corporation, 
is used in its Cleveland 
plant and by B. F, Good- 
rich Company. 


EMERGENCY SUBSTITUTIONS of 
tubes in civilian radio receivers are 
listed in a new RCA directory pre- 
pared especially for radio servicemen 
but available also to the public, More 
than 2,000 tube substitutions are listed 
for quick reference along with nota- 
tions on space limitations and changes 
that may be required in wiring, fila~ 
ment and heater circuits, and sockets. 


RECORDS ARE CLEANED while they 
are played with a new device—a chem- 
ically treated felt pad that fits on the 
tone arm of a phonograph and takes 
up dust and needle scrapings as it 
travels along over the record. Grit 
and grime adhere to the surface of this 
novel record-cleaning pad instead of 
remaining in the grooves and hasten- 
ing wear. Six general types of pads 
are available to fit various makes of 
record players. They are a product 
of the Recordit Company, of St. Louis. 
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Basement Light Switch Operated by Stair Tread 


LIGHTS in a cellar can be turned on automatically 
when your arms are full simply by stepping on a stair 
tread if you rig up a toggle switch and lever under the 
stairway in either of the two ways shown below. Since 
toggles open and close alternately, you also turn the 
lights off as you step on the tread in leaving. 

‘The riser below this tread is cut down slightly, the 
back edge of the tread beveled, and the tread itself 
hinged to the riser above it in both setups. Also in both 
a stop block keeps the hinged tread from rising danger- 
ously if you catch your toe. Use a 3” junction box con- 
nected to the light by BX cable, and join the toggle to 
the lever with a spring to avoid breakage. 


Bolt Holds Cables in Temporary Splice 


WHEN removing a switch or receptacle plug from a 
wall box and connecting the cable leads to keep the cir- 
cuit intact, bolt the wires together and tape the junc- 
ture. Twisting may cause the wires to break and 
shorten them, hampering efforts to reinstall the switch, 
especially if the job has to be done again.—J, M. 


WIRING THREE-WAY SWITCHES [ELECTRICAL] 


CONNECTIONS UNCHANGED. HONOLT LINE ‘To substitute two three-way switches 


WEW 3-¥iRE 
Bx CABLE 


NEW SWAY 
fe sears 
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write ~¥ BLACK 


for a single-pole switch on a stairway 
or in a large room having two en- 
trances, run a three-wire cable from 
the old switch location to the point 
selected for the second switch and 
make the connections as shown in the 
drawing. The connections to the light 
remain unchanged. 


After removing the old single-pole 
switch from its box, pry out a knock- 
out disk in one end of the box. If 
necessary drill a small hole at the edge 
of the plugged opening to permit in- 
sertion of a tool to lift the disk or 
blank. Carry the cable from this open- 
ing to the other box by the usual 
method of fishing wires in a wall. 
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NEGATIVE and positive 
plates separated by a con- 
ducting liquid constitute the 
elements of all primary 
cells. When the plates are 
connected externally by a 
wire, an electric current 
flows through the wire as 
the result of a continuous 
chemical action in the cell. 
Dissimilar metals, or car- 
bon and a metal, are nece: 
sary for the plates, because 
the difference of electrical 
potential between them is 
determined by the action of 
the liquid on the plates. The 
negative plate is always the 
one that is acted upon most, 
while the positive plate is 
the one least acted upon by the liquid. 

In order to observe the action of a battery 
solution on the plates, make such an elec- 
trolyte of 1 part sulphuric acid added to 10 
parts water. Always be careful to pour the 
acid into the water slowly while stirring; 
never pour water into the acid. 

Now dip a small strip of clean copper into 
this solution. The copper may be brightened, 
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HOME EXPERIMENEIS 


How 


A TWO-CENT BATTERY that embodies the 
fundamental principle of all primary elec- 
tric cells is easily made. Press a “red” 
copper cent against one side of a piece of 
blotting paper saturated with salt water, 
vinegar, or citrus juice, and press one of the 
new zinc-coated cents against the other side. 
Wind several dozen turns of fine, insulated 
copper wire around a pocket compass so the 
coil parallels the direction of the needle. If 
you hold one end of the wire against the 
copper cent and the other end against the 
zine-coated cent, the needle will swing wide- 
ly. Reverse the wires, and the needle will 
swing the other way. 


but no further action will take place. Dip a 
similar strip of ordinary commercial zinc 
into the solution, and the zinc will begin to 
dissolve immediately, liberating hydrogen 
gas from the acid. If this solution and these 
plates were used in a battery cell, the zinc 
would form the negative plate—and would 
be acted upon most—while the copper strip 
would serve as the positive one. 


ZINC IS COMMONLY USED for the 
negative plate of both wet and dry cells. 
Chemically pure zinc would be acted upon 
only when current is drawn, However, 
ordinary commercial zine contains im- 
purities that act as positive elements and 
80 create minute local currents on the 
surface of the metal, which is therefore 
eaten away even When no current is 
drawn. To minimize this, the zinc plate 
is first cleaned in dilute acid and then 
amalgamated—rubbed with a small 
amount of mercury. This forms a coat- 
ing of zinc-mercury alloy that prevents 
local action and acts like pure zinc. 
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CHEMICALS GENERATE ELECIRICImW 


BEND ONE END of a copper plate and an amalgamated 
zinc plate and hang the plates over opposite sides of a 
tumbler containing dilute sulphuric acid, and you will have 
a simple battery cell. Provide binding posts and connect the 
cell to a 114-volt flashlight bulb. It will light brightly and 
then, after a few seconds, will go out because hydrogen 
bubbles accumulating on the copper plate increase resist- 
ance so greatly that they practically stop the current. This 
action is called “polarization.” Wipe off the copper plate, 
and current will flow again. 


“DEPOLARIZERS” ARE EMPLOYED to remove hydrogen 
by oxidizing it as soon as it is generated. Add some potas- 
sium bichromate to the solution in your cell, as shown 
below, and your light will burn brightly and continuously. 

‘The cell you have made is known as a “wet" cell. You 
can make a “dry” cell by using a porous material to absorb 
your battery solution. Cut the metal or sealing-wax top 
from an exhausted flashlight cell, remove the carbon rod 
(right, below), clean the inside of the zinc casing, and 
reline the sides and bottom with blotting paper. Then fill 
it with a mix of 2 parts ammonium chloride, (the electro- 
lytic agent), 75 parts manganese dioxide powder, and 25 
parts graphite powder (depolarizers), and add just enough 
water to make a thick paste. 


VOLTAGE AND SIZE have little in com- 
mon—it is the type of plates and solution 
that counts in a battery cell. With half 
a test tube of solution, you can make a 
cell that will produce 2 volts compared 
to the 114 volts of most dry cells. Use a 
small glass for the container, the carbon 
from an old flashlight cell for the positive 
plate, and a strip of zinc from the same 
battery as the negative plate. For a solu- 
tion, dissolve 3 grams potassium bichro- 
mate powder in 16 ml. hot water and let 
it cool; then, stirring constantly, add 
carefully 3 ml. concentrated sulphuric 
acid to complete the electrolyte. 


SEPTEMBER, 1944 


+ ~<a 


Cinnabar heated in the horizontal tube in this 
setup decomposes into metallic mercury ond 
sulphur dioxide, the latter escaping os @ gas 


... THE LIQUID METAL 


Important Alike to Science, Medicine, and Industry, 
This Fluid Element Is So Heavy That Iron Floats in It 


By KENNETH M. SWEZEY 


SERCURY, the only metal that is liquid 
at ordinary temperatures, solidifying 
at its freezing point of —39 deg. C., is one of 
the most fascinating elements. Because of 
its wide distribution and the simplicity of 
its metallurgy, it was known to the ancients. 
It was the principal substance the alche- 
mists believed could be changed into gold 
and silver. Since then it has found wide use 
in medicine and in the arts. 
Both the common term “quicksilver” and 
the Latin chemical name hydrargyrum, 
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“water of silver,” eloquently describe the 
elusive liquid metal that does not wet glass 
and that is so heavy that iron nuts, bolts, 
and washers float in it like corks. Because 
of its weight, mercury is an ideal liquid for 
barometers and suction pumps. Its high 
boiling point (357 deg. C.) and even thermal 
expansion make it a fine fluid for thermom- 
eters. Although mercury actually can be 
changed into gold now by the miracle of 
atom smashing, the transmutation will 
never make anyone rich, for the cost far ex- 
ceeds the value of the final product. 

Most mercury is obtained from cinnabar, 
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a naturally occurring red sulphide (HgS), 
by roasting in air to vaporize and then con- 
dense the mercury. This may be demon- 
strated by mounting a 1” by 10” or 12” 
hard-glass tube as shown in the photo on 
the facing page. Place powdered cinnabar 
or mercuric sulphide in the center, and keep 
it in place with a loose plug of asbestos or 
glass wool on each side. 

Connect one end of the tube to an outlet 
tube in the stopper of a gallon bottle that is 
also connected to a water supply. Plug the 
other end with a stopper fitted with a bent 
glass tube. Insert this bent tube in a tum- 
bler of water containing several drops of 
sulphuric acid and enough potassium per- 
manganate to color it a pale violet. 

After making sure all connections are 
tight, heat the center of the tube strongly. 
‘Then allow a small stream of water to run 
into the bottle. This forces a slow current 
of air through the roasting tube, causing 
the generated gases to bubble up in the 
tumbler. The solution will lose color slow- 
ly, revealing that one of the decomposition 
products of heated mercuric sulphide is sul- 
phur dioxide. The other, metallic mercury, 
condenses in tiny globules in the cooler 
parts of the roasting tube. 

Metallic mercury is not poisonous, but its 
vapor is quite poisonous. Mercury there- 
fore should never be heated in an open ves- 
sel. All soluble mercury salts are also poi- 
sonous, and they should be handled with 


care. Keep them away from your mouth and 
food, clean up immediately any you spill, 
and wash your hands thoroughly after han- 
dling them. 

Familiar compounds are insoluble mer- 
curous chloride, or calomel—used largely as 
a purgative—and its deadly companion, 
mercuric chloride, better known as corrosive 
sublimate or bichloride of mercury. Despite 
its potential deadliness, mercuric chloride is 
also a powerful antiseptic. Because light 
can decompose calomel into dangerous cor- 
rosive sublimate, this medicine is kept in 
dark bottles. 

The white of an egg, mixed with a little 
water and administered quickly, is one of 
the best first-aid antidotes for mercury 
poisoning. Mercury salts precipitate ai- 
bumin, forming a biand, insoluble substance 
that takes the remaining salt “out of cir- 
culation.” To demonstrate the reaction in 
a test tube, pour diluted egg white into a 
solution of mercuric chloride or nitrate. A 
hard, insoluble precipitate will form and re- 
move the mercury from solution. 

Mercury has the strange property of unit- 
ing directly with most metals and a number 
of other elements to form compounds and 
alloys. Grind metallic mercury with pow- 
dered sulphur, and the substances unite as 
black mercuric sulphide, Iodine crystals 
ground with mercury produce red mercuric 
iodide. 

An alloy of mercury and another metal is 


Mercury is 10 heavy thot nuts, bolts, 
ond wathers float ke corks. It 
combines directly with ordinary metal 
‘except iron and platinum. Ground with 
sulphur powder, a1 at the left below, 
it will form a black mercuric sulphide 


Dipped in mercuric chloride solution, 
2 strip of polished copper is quickly 
coated with mercury. Alloys of mercury 
and other metals are called amalgams 


PHARAOH'S SERPENTS are the ash of the 
mercury compound, thiocyanate. A 
pellet lighted on the tip sends out an ash 
that writhes and twists like o live snake. 
This amusing substance is made by pouring 
a solution of potassium thiocyanate slowly 
into a solution of mercuric chloride. The 
precipitate is dried and made into a paste 


called an “amalgam.” The “silver penny” 
that boys make by rubbing mercury on a 
clean copper cent is the result of amalga- 
mation. Zine rods of wet primary batteries 
are coated with mercury to provide an al- 
loy surface that acts as if it were pure zinc. 
Plastic amalgams of mercury and silver or 
gold are used as dental fillings, their plastic- 
ity controlled by the amount of mercury. 
Surfaces of metal objects may be amalga- 
mated with mercury also by dipping them 
into a solution of a mercury salt. 

Because mercury will unite directly with 
every ordinary metal but iron and platinum, 
those working with it must be careful not to 
let it touch their gold or silver rings or other 
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mercury 


a solution 


insoluble 


AS AN ANTIDOTE for 
poisoning, 
white of an egg has long 
proved effective. 
works is shown by pour- 
ing a little egg white into 
of mercuric 
chloride or mercuric ni- 
trate. Albumin will be pre- 
cipitated, forming a bland, 
substance 
will remove the mercury 
from solution. 


jewelry. If a metal article 
can be heated safely, how- 
ever, the mercury can be 

driven off by heating it care- 
fully over a medium-low flame. 

One of the most spectacular salts of mer- 
cury is mercuric thiocyanate. Pellets of 
this salt are known as “Pharaoh's serpents.” 
Lighted at the tip, they produce a volumi- 
nous ash that curls grotesquely like a live 
snake, You can make mercuric thiocyanate 
by slowly pouring a strong solution of po- 
tassium thiocyanate into a solution of mer- 
curic chloride until the formation of a white 
precipitate stops. A few drops of a solution 
of iron chloride in the original mercuric 
chloride solution will show the completed 
reaction better. Stir this mixture constantly 
while adding the potassium thiocyanate, and 
stop pouring when it turns a stable pinkish 
hue, The white precipitate 
that settles to the bottom 
should be washed by de- 
cantation. Pour off the 
clear upper solution, add 
fresh water, shake, allow 
it to settle, and again pour 
off. Repeat these steps 
several times. The remain- 
ing precipitate is spread 
on glass to dry without 
heat. Work the dry pow- 
der into a stiff paste by 
adding a little water con- 
taining a few drops of 
mucilage and a few grains 
of potassium nitrate. Then 
mold the paste into little 
conical pellets and let 
them dry thoroughly. 
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Versatile but complicated, this harvesting moch 


feos 


is one of the former's greatest labor-saving devices 


Keeping the Combine on the Job 


CAREFUL MAINTENANCE HELPS TO INSURE A GOOD HARVEST 


By E. W. LEHMANN 


Hood of Agricultural Engineeris 
University oF Min 


Deportment, 


developed in the Middle West 100 

years ago, it was not until farmers 
began to grow soybeans in Illinois and de- 
manded the combine for harvesting the new 
crop that it came into general use. From the 
soybean fields, the machine went naturally 
to the harvesting of wheat and other cereal 
crops. Now it is used also for harvesting 
field peas, sorghums, clover, and grass seeds 
throughout the United States. A few farm- 
ers have even tried it on field corn with fair 
success. 

‘The combine is one of the most versatile 
of harvesting machines and has been a fac- 
tor in reducing the labor needed to produce 
beans and small-grain crops. This makes it 
all the more evident that, with limited new 
machines available, the careful maintenance 
and proper use of a combine are more essen- 
tial during wartime than ever before. To 
harvest the nation’s crop of 10,500,000 acres 
of soybeans during a comparatively short 
period, all our combines must be in first- 
class condition. Last year many thousands 
of acres of this essential crop were lost be- 


Avrnoccn the combine harvester was 
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cause bad weather, along with a shortage of 
both labor and machines, prevented harvest- 
ing. In some instances, the available ma- 
chines were not in condition to get the job 
done at the proper time. 

‘The number of days in which harvesting 
with a combine can be done is always limited. 
Loss of a few hours due to waste of time in 
making repairs when the field job should be 
underway could result in the loss of an en- 
tire crop. 

A good combine operator not only is thor- 
oughly acquainted with the requirements of 
the job of harvesting a particular crop, but 
also knows his machine and the adjustments 
needed for different crops. Three operations 
occur in harvesting with a combine: cutting 
the grain, threshing it, and separating it 
from the straw. The straw is discharged at 
the back of the machine, and the grain is 
delivered into a tank or into a wagon or 
truck alongside the machine. Thus the com- 
bine is a combination of a binder and a 
threshing machine with some of the features 
of each eliminated and other features added 
to make it a mobile machine that does the 
complete job. 

In the maintenance and operation of a 
combine, the parts to which particular at- 
tention should be given are the cutting 


203 


st! 


GRAIN 
ELEVATOR 


TAILINGS. 
ELEVATOR 


TABLE 
POWER TAKE-OFF CANVAS 


GRAIN PAN 


CONCAVES 


ADJUSTABLE 
CHAFFER straw 
RACK 


CHAFFER 
EXTENSION 


‘FINISHING 
SCREEN | 


ADJUSTABLE SIEVE 


Cutaway drawing of o typical combine harvester, showing the location of the parts that need servicing 


mechanism, the facilities for transporting 
the cut grain into the threshing unit or 
cylinder, the cylinder itself, the grain and 
straw separating equipment, and finally the 
elevator for delivering the grain. 

‘The cutting mechanism is not greatly dif- 
ferent from that*of a mowing machine or a 
binder. Special reels are sometimes used to 
make cutting easier and to deliver the cut 
grain or other crop onto the platform and 
canvases that carry it into the cylinder. 

Both the cutter bar and guards should be 
checked in detail to see that the sections 
are timed and sharpened. Less power is re- 
quired and the crop can be cut with less dif- 
ficulty when the knife or sickle is in good 
condition. Each knife section should be 
checked, and any that is badly worn should 
be repaired or replaced. The knife clips, 
wear plates, and guards must be adjusted 
to permit the knife to operate without bind- 
ing. Each guard should be checked to see 
that it is in proper alignment, and if it is 
not, it should be straightened with a ham- 
mer or replaced. 

‘The cutter bar is driven by a pitman, the 
bearings of which are subject to wear. Any 
looseness might result in damage or break- 
age if not corrected. The bearings should be 
tightened if there is too much play, but care 
must be taken to see that they do not bind 
in operation. This procedure of checking the 
pitman that drives the knife or sickle ap- 
plies also to the pitman that operates the 
straw rack or other parts of the machine. 

Canvases are subject to deterioration. 
‘They should be protected from the weather, 
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and it is best to remove them from the ma- 
chine when it is not in use, All slats on the 
canvases should be kept tight, and tears or 
worn parts should be repaired immediately 
to avoid more serious damage. The can- 
vases must be checked on the rollers for true 
running. If a canvas does not operate square 
with the roller, there is danger of ripping: 
the slats off when they get in a twisted or 
@ diagonal position. 

‘The main parts of the threshing mecha- 
nism are the cylinder and concaves. Because 
of its relatively high speed and its compara- 
tive heaviness, the cylinder must be kept in 
perfect balance to avoid excessive vibration 
with resultant damage to the bearings and 
possible failure of the entire machine. 
Broken cylinder teeth that are replaced may 
cause a cylinder to get out of balance. The 
same is true of the collection of dirt on the 
back of cylinder bars. In replacing either 
cylinder teeth or cylinder bars, the cylinder 
should be checked for balance and corrected 
when necessary by weighting. 

Bearings and hangers supporting the 
straw racks and cleaning chute—the prin- 
ciple parts of the separating mechanism— 
require the most attention. All bearings in 
combine should be checked occasionally 
for wear, and they must be kept properly 
lubricated at all times. The racks, screens, 
and sieves should be kept clean and in good 
condition, for sieves and screens that are 
filled with straw and weeds will not function 
properly. Selection of the proper size of 
screen for the particular crop being har- 
vested is essential. 
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‘The grain elevator and the elevator for 
discharging the tailings, that is, the dust, 
dirt, and waste wheat seeds, should be ad- 
justed with a limited amount of slack, but 
they should neither be too tight nor too 
loose. Broken or lost paddles or slats should 
be replaced on the chains, and the condition 
of the bearings should be checked. 

Rain and sunshine are both harmful to 
belts, and therefore these parts, under most 
conditions, should be removed from the ma- 
chine and stored when the harvesting season 
is over. Adjust the belts tight enough to 
prevent slipping on the pulleys during op- 
eration. 

Check the gear box to see that it is prop- 
erly filled with lubricant of proper grade. 
In operation never engage the gear-box 
clutch when the shaft is running. It should 
be remembered that slip clutches are pro- 
vided as a means of protection against over- 
loads. They should be adjusted, therefore, 
with just the amount of tension needed to 
drive the load that is ordinarily expected. 


Easily Built Hand Truck Moves 


HEN one motor must do the work of 
several, it should have sufficient pow- 
er for the heaviest task. On farms, the 
Rural Electrification Administration ad- 
vises, a 5-hp., single-phase, 1,750-r.p.m. 
motor is economical on any job requiring 


hand truck below to facilitate transport- 
ing such a motor from job to job. 
This truck is built mostly of wood, two- 
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Excessive slipping is bad on the clutch and 
reduces effectiveness. It can be avoided by 
tightening the clutch. Slip clutches require 
lubrication to insure free operation. 

Combines are operated either through a 
power take-off on the tractor or by a sepa- 
rate engine mounted on the machine and 
drawn by a tractor. For either kind, the 
power unit should be checked for good op- 
erating conditions so that adequate power 
will be available to operate the working 
parts of the combine. 

In the maintenance and repair of a com- 
bine, safety shields are sometimes not re- 
placed after adjustments and repairs have 
been completed. This is a mistake and 
should be avoided. All safety shields should 
be in place when the machine is put into 
operation. For best results in running a ma. 
chine as complex as a combine, and especial- 
ly when such a machine is used only a few 
weeks during the year, it is always good 
practice to study and follow the instructions 
supplied by the manufacturer. 


Farm Motor from Job to Job 


by-fours being used for the low side rails, 
1” by 6” stock for the motor mount, and 1” 
by 4” pieces for the handle ties and braces. 
The handles may be plow handles, and the 
wheels may be either wood or metal. 

‘A yoke of %” by 2” by 20” bar iron bent 
into a U with a 12” base pivots on a 14" 
pipe at the front. It slips over two bolts 
permanently inserted in the floor near each 
machine to hold the motor in position. 
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AA Guns Think for Themselves ‘continues jrom pate 119 


Guns, cartridges, and projectiles were get- 
ting bigger for three reasons: the projec- 
tile had to go higher to reach its target, 
its area of burst had to be expanded, and 
its line of flight had to be put under better 
control. 

So much for the guns and ammunition. 
Something else had been happening behind 
the guarded doors of armament labora- 
tories. 

The artilleryman firing on stationary 
ground targets has to consider two ele- 
mentary factors: distance and direction. 
He must also reckon with the muzzle ve- 
locity of his shell, the direction and velocity 
of the wind, and the density of the air. To 
simplify his job he uses ballistic tables to 
establish direction and elevation and com- 
pensate for the other variables. 

The antiaircraft artilleryman has to deal 
with three elementary factors: distance, 
direction, and—perhaps most important of 
all—speed. Speed is measured in fractions 
of a second. A gun crew firing at a bomber 
flying 300 miles an hour at an altitude of 
six miles must “lead” the target by 1 1/6 
miles to hit it, because it takes 14 seconds 
for the projectile to attain that height. In 
14 seconds that bomber travels 6,160 feet. 
Speed alone catapults the problem of aim- 
ing the gun into the realm of higher mathe- 
matics. 

But the complications have only begun. 
In addition to muzzle velocity, density of 
the air, and direction and velocity of the 
wind, the AA gunner must allow for the 
course his target is taking, the number of 
seconds his projectile will be in flight, the 
effects of gravity and “drift,” and the paral- 
Jax, or angular and linear displacement of 
his gun from the point at which his firing 
data is compiled. “Drift” means straying 
from a true course. It is caused by the spin 
imparted to a projectile by the tube’s rifling, 
just as a baseball curves in fight. 

It is understandable that the rudimentary 
AA gun of World War I had to be fired 
17,000 times to hit an airplane. 

As plane performance burzconed in the 
interval between wars, better fire-control 
apparatus became imperative. In World 
War I the French devised two crude instru- 
ments called “correctors” to determine azi- 
muth (or traverse) and the probable time 
of flight of the projectile so that the fuse 
could be cut properly. They also devised 
an ingenious height finder that remains fun- 
damentally unchanged to this day. 

Our Army knew that here was something 
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that required more than cursory study. In 
1925 the Chief of Ordnance cailed in Maj. 
‘Wm. P. Wilson, an ordnance expert of ex- 
traordinary mechanical ability. 

“Develop something new in antiaircraft 
fire control,” Major Wilson was told. He 
went to work at the Frankford arsenal, 
‘What he finally produced was known as the 
“Wilson Director.” For the first time, a 
piece of AA fire-control apparatus was fitted 
with precisely cut metal cams in various 
shapes. In part, anyway, this calculating 
device, working on principles employed in 
office computing machines, solved the prob- 
lems posed for a gunner trying to hit an 
elusive target moving in three dimensions. 

In 1926, Britain's Vickers-Armstrong pro- 
duced a better director. It computed range, 
time of flight, speed of the target, azimuth, 
and angle of sight. Better yet, it introduced 
@ mechanism to establish @ rate of chanye 
in the range. 

To simplify the problem of rate of change, 
imagine a tennis player swinging his racket 
to meet a sharply “cut” ball, The ball curves 
and drops. As it flies over the net it loses 
velocity and curves in both horizontal and 
vertical planes. Long practice enables the 
receiving player to accommodate his stroke 
to the rate of change. 

‘When AA artillerymen knew the rate of 
change, it was easier to compute the dis- 
tance by which a gun had to lead a target 
moving obliquely across the area of fire. 
Vickers used cams and gears, too, but there 
was too much “dead time” between director 
and gun. Something had to be done. Vick- 
ers turned over their gadget to America’s 
Sperry Gyroscope Company to incorporate 
in it a system for transmitting data to the 
gun. 

Sperry did it. What came out of the di- 
rector was given instantaneously to the gun 
crew by synchronous motors. A synchro- 
nous motor is the same thing as is used on 
teletype machines to duplicate electrical im- 
pulses on identical equipment separated by 
one mile or a thousand mile: 

But Sperry went farther. It built a better 
director of its own. With cams, disks, slides 
and radius arms, it solved instantaneously 
and continuously problems that would have 
required hours of figuring in trigonometry 
and geometry by the pencil-and-paper meth- 
od. The Vickers dials with their pointers or 
“bugs” were mounted on the gun proper to 
duplicate the information at the director. 

‘The thing wasn’t perfect. The director 
could add, subtract, divide, multiply, differ- 
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entiate and integrate. It could “consult” 
ballistic tables. But delivering its results te 
the guns in readable form was another mat- 
ter. The bugs oscillated, and the gun aimers 
and fuse setters had to strike averages. 

Worse, the contrivance was a marvel of 
immobility. It weighed 3,300 pounds. The 
director operators had trouble, moreover, in 
establishing the rate of change in range and 
altitude, 

‘The Army asked if something couldn't be 
done about that. Something was. By 1934 
Sperry had installed in its director auto- 
matic accommodation to changes in range 
and altitude rates, so that an operator had 
only to turn a knob with his fingers to make 
the bugs match. ‘The refurbished instrument 
became known as the M-4 AA director, and 
the Army ordered it practically off the 
drawing board. 

Today the same director, modified and 
lightened to the point where eight men can 
carry it, is in the service of the U. S., Brit- 
ish, and Russian armies. It is the only di- 
rector that is toted up to within hearing 
distance of front-line gunfire. Used mostly 
on the 90-mm. gun, it also can be attached 
to 75's, three-inchers and 105’s, and the new 
AA 120. It can be employed against ground 
as well as air targets. For all its 12,000 
parts, a person with a high-school education 
can be taught in a matter of weeks to serv- 
ice it in the field. 

Data flows into it and the answers flow 
out. To learn how high to aim the gun, in 
which direction to point it, and what fuse 
setting to put on the projectile, the five men 
who operate it feed it three different ele- 
ments: the angular position of the target 
in a horizontal plane; the angular position 
of the target in a vertical plane; the speed 
of the target. 

The job of shoveling in facts to get an- 
swers isn't difficult. Tracker operators deft- 
ly turning cranks merely keep the target on 
telescope cross-hairs. ‘The director does the 
rest. Fed into it too are the altitude of the 
target, obtained from the altitude-finder, 
the effects of gravity, wind, and drift on the 
projectile’s flight, parallax, and fuse dead 
time. 

In 1940 engineers of the Bell Telephone 
Laboratories began work on an electronic 
director. The first one was delivered to the 
Army for test a week before Pearl Harbor. 
It proved to be just a shade more accurate 
than the mechanical director. It was a little 
faster. It compensated for more factors that 
might cause a projectile to miss its target. 

In addition to the ever-changing variables 
progressively fed into its nest of wires, it 
provided for dial settings on two other “fixed 
variables” to be taken into account in the 
data delivered to the gun. These were the 
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Velocity of the projectile and the air density. 

The electronic director, weighing about a 
‘ton, is less mobile than Sperry’s. That its 
3,300 parts include some telephonic devices 
was hinted at last November by Dr, Harvey 
Fletcher, the Laboratories’ director of physi- 
cal research, when he said many of them 
“can be incorporated into various products 
and may be adapted to the improvement of 
telephone switching systems.” 

‘The director's work was not done when it 
had begun delivering perfect firing data to 
a fuse cutter and the azimuth and elevation 
operators riding the loading platform of a 
gun. It could be made to control the gun 
remotely, too. 

A workable remote-control system was 
installed on the M-1 90 mm., immediate 
forebear of the current M-2, in 1940. Also 
a Sperry development employed as well on 
the 120-mm. gun, it utilizes some electronics 
but depends mostly on hydraulics. On the 
‘M-2, a pair of hydraulic motors weighing 
only six pounds each will traverse five tons 
of cradle, barrel, and appurtenances through 
260 degrees in 18 seconds. ‘They will elevate 
a perfectly equilibrated barrel from five de- 
grees below horizontal to 85 degrees above 
in six seconds. 

Set for remote control, a gun is aimed, its 
projectile fused, and its cartridge and pro- 
jectile rammed home by a director in a 
‘camouflaged dugout hundreds of feet away 
The control is not wholly remote, The gun 
crew has three functions to perform: to 
provide the gun with ammunition, to pull a 
lever to start the cycle of fusing, ramming, 
and closing the breechblock, and to fire. 

As a capstone to the scientific placement 
of antiaircraft projectiles exactly where 
they are needed, American ingenuity cot 
trived a fuse to detonate the powder charge 
at any instant that the director dictates. 
The Army is willing to say only that its 
mechanism is as fine as that of a watch. 
That's the tip-off: it works with gears in- 
stead of the customary powder train. 

Our Army can boast that it has the world’s 
best AA guns. The German 88 mm. is a su- 
perior gun—by yesteryear's standards. Bal- 
listically it probably compares favorably 
with the American 90. Its firing’ data is 
transmitted electrically from director to gun 
battery. But there it falters: the guns are 
traversed and elevated manually. That 
makes for misses. Japanese weapons are 
too obsolete for consideration, The Nips 
use a 120-mm. dual-purpose naval gun for 
AA fire, but its results are not so hot. 

On the record, antiaircraft gun crews 
still have to fight the problem of spotting 
and tracking targets under conditions of 
poor visibility. Of the record, American 
ingenuity has found an answer to that, too. 
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Electronics in Postwar Industry. continued trom page 182) 


‘under pressure. The material is fed through 
a pair of rollers connected to a radio-fre- 
quency generator. Since the rollers are 
merely terminals and do not get hot them- 
selves, the material has no tendency to stick 
to them and is readily welded into an air- 
and watertight bond. 

In the development of mercury-arc and 
other electronic rectifiers for large-scale 
conversion of AC into DC, we see one of 
those long-term swings in technological his- 
tory that color the lives of millions. 

Around 1880, Thomas A. Edison created 
the electric-power industry from the theo- 
retical materials of Faraday and the other 
pioneers. DC was his baby and he could 
never see anything else. But for some dec- 
ades thereafter, the development of AC 
technique, associated with Westinghouse, 
Stanley, Tesla, Steinmetz, and other great 
names, was the principal feature of electri- 
cal engineering. Although DC remained im- 
portant in electric traction, in communica- 
tion, on ships, and later for ignition and 
lighting in automobiles and airplanes, in 
this period it was definitely in second place. 

‘Now we are witnessing a veritable renais- 
sance of DC. One reason for this is the su- 
periority of the DC motor where flexible 
speed control is needed. A much bigger in- 
fluence, however, is the rise of the electro- 
chemical industry, in which DC is needed 
for the electrolytic production of magne- 
sium, aluminum, copper, and other light and 
heavy metals, Since power distribution re- 
mains an AC province, this calls for increas- 
ing numbers and higher powers of electronic 
rectifiers of the ignitron type. Rotary con- 
verters could be used, but rotating machin- 
ery has its disadvantages, especially at high 
voltages. Tubes are less liable to become 
damaged from overloads, and are better 
adapted to handle varying power require- 
ments, 

The availability of convenient and efficient 
rectifiers, in turn, encourages industrialists 
to use DC equipment for still other purposes. 
So DC and electronics, in partnership, are 
going places—and the technological irony 
of it ig that all rectifiers derive originally 
from the "Edison effect” of electronic emis- 
sion from lamp filaments, which dates-back 
to 1883. AC won out over Edison, but now, 
to an increasing extent, we are converting 
AC back to DC, using another of his nuclear 
ideas. 

Even in the field of long-distance power 
transmission, in which AC has reigned un- 
challenged for half a century, it may have 
to move over and make room for DC. Among 
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other engineer-prophets, J. D. Ross, the pub- 
lic-power magnate of the Northwest, foresaw 
vast power transmissions over thousands, not 
hundreds, of miles—from generating sites 
near deposits of cheap coal to the great in- 
dustrial centers. Ross talked of blocks of a 
million kilowatts to be transmitted from 
the lignite beds of the Northwest to Chicago 
and New York. But not by AC. 

For one thing, the potentials required 
would be of a half million volts and up. 
With AC this would entail peak voltages 
141 times as great, which at a given point 
would become impossible to handle. A DC 
voltage is always the same and, since it has 
no peak value, is less liable to trouble from 
corona and flash-back. DC is also free from 
inductive and capacitative losses. 

Alternating current would remain in the 
picture for generation and voltage transfor- 
mation, but once the voltage was stepped 
up, grid-controlled mercury-are rectifiers or 
equivalent electronic means would convert 
it to DC for transmission. At the other end, 
the power would again be converted to AC, 
stepped down for local distribution, and 
consumed either as AC or, after another 
rectifier stage, as DC. 

‘The first modern factories generated wa- 
ter and, later, steam power in large blocks 
and distributed it mechanically to the ma- 
chines through a maze of ceiling drive 
shafts, pulleys, and belts in which the 
greater part of the power was lost. The only 
method of speed control the individual op- 
erator had was to change pulley ratios. He 
stopped his machine by letting the belt run 
free, or by means of a clutch. Individual 
electric-motor drive, which began to come 
into use in American factories in the late 
1880's, gave the operator much more ac- 
curate and flexible control. But it still in- 
volved human reactions and judgment, and 
it was necessarily discontinuous, Something 
happened and somebody did something and 
the machine responded, early or late, rightly 
or wrongly, depending on the skill of the 
operator and the inertia of the intervening 
mechanism, 

Engineers and industrialists realized that 
the ideal method in mass production would 
be to let the material being worked make its 
own predetermined and continuous adjust- 
ments of the driving mechanism. This ob- 
viously required some form of feedback by 
which the material could talk back to the 
machine. An example is seen in Fig. 1 on 
page 181, where a loop in a sheet or wire 
strip that is being fabricated regulates, 
through mechanical or electrical linkage, 
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the speed of the driving machine in propor- 
tion to the increasing diameter of the ma- 
terial as it winds up on a reel. 

But what was the feedback linkage to be? 
If, in order to control the power source, it 
had to handle considerable amounts of 
power itself, the inertia of the parts would 
slow down the response and make the mech- 
anism less effective. Obviously, what was 
needed was an amplifier. The electronic en- 
gineers furnished the solution in the form 
of a system of vacuum tubes and associated 
circuits. which, given a small stimulus, 
would react in a big way—silently, reliably, 
and in practically no time at all. 

Fig. 2 shows one form of electronic motor 
control. A DC motor has its field and arma- 
ture supplied from an AC source through 
an adjustable voltage rectifier using thyra- 
tron tubes. When the loop becomes too long, 
the reactor core enters the coil, altering the 
phase relations of the grid and plate volt- 
ages in the thyratron and causing the motor 
to speed up. A short loop withdraws the core 
and slows down the motor. Instead of a 
reactor, a photoelectric system may be em- 
ployed, as in Fig. 3, where the loop varies 
the amount of light reaching the photocell 
and regulates the speed of the motor ac- 
cordingly. 

An outstanding advantage of this type of 
electronic motor control is that the tubes 
act as both rectifiers and regulators, making 
it possible to use DC motors on existing AC 
power lines, The AC motor is essentially a 
constant-speed device, since its speed bears 
a fixed relation to the frequency of the cur- 
rent. Manufacturing processes often require 
a variable-speed drive. The DC motor fills 
this requirement perfectly. It is possible 
not only to vary speed as required by the 
manufacturing process, but to control ac- 
celeration, deceleration, and even direction 
of rotation. The electronic control will start 
the motor, bring it up to a preset speed, 
change the speed, brake and stop the motor, 
then reverse it. All the operator has to do 
is put the material into the machine, press 
a button, and take the finished work out. In 
some cases, all he has to do is press the 
button. 

Devices of this kind have been in use for 
about 10 years. So far, electronic motor 
control has been applied only to motors of 
relatively small horsepower, particularly in 
the machine-tool industry, but with larger 
tubes there is no reason why it cannot be 
used to control larger motors. 

Electronic motor control belongs to a 
class of devices capable of doing something 
electronically that otherwise would have to 
be done—usually not so well—by human ef- 
fort. The converse of this is when something 
is kept constant under changing conditions, 
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like the output voltage of an alternator un- 
der varying load. The same thyratrons that 
vary motor speed can be used to vary the 
field excitation of the alternator, raising 
and lowering it in proportion to the shifting 
load more accurately than a human opera- 
tor could do it, and keeping the AC line 
voltage constant to within a fraction of a 
volt. 

Then there is a multitude of electronic 
detecting, counting, sorting, and inspecting 
devices. The inertia of electrons is negligi- 
ble, and photoelectric relays are now made 
to operate reliably 1,000 times a minute. 
Some electronic counting systems will re- 
spond to half a million counts a minute, 
From counting it is only a step to sorting. 
If defective rivets have a different color 
from sound ones, the photocell will differen- 
tiate between them and, through a relay 
and motor system, knock the defective riv- 
ets to one side as they pass down a chute. 
Differences in magnetic or acoustic behav- 
for can likewise be used to separate the 
sheep from the goats. Phototubes will de- 
tect irregularities in the width, thickness, 
or hardness of sheet metal, or pinholes that 
cannot be caught by the human eye. 

Finally, electronic devices can be used 
not only to replace the human senses and 
muscles, but to veto human actions. The 
operator of a machine gets his hand too 
near the cutting tool. A light beam is in- 
tercepted and the machine stops before any- 
thing can happen. Industrial accidents are 
one of our chief enemies. ‘The National 
Safety Council reports that from the time 
of Pearl Harbor to the spring of this year, 
industrial accidents killed 102,000 war 
workers, permanently disabled 350,000 
more, and injured no less than 9,500,000, 
Anything that electronics can do to reduce 
these tragic totals will be welcome indeed. 

Electronics will certainly play a large 
part in the new world and solve many in- 
dustrial problems, but it may create new 
economic and political ones, Electronic de- 
vices in industry are, in great part, labor- 
displacing devices. 

‘True, postwar electronics will create jobs 
in other fields, as in television, and perhaps 
by reducing manufacturing costs of many 
articles, But we have no guarantee that on 
net balance it will increase employment. If, 
then, we want progressive factories, we 
shall also need progressive thought about 
what we are going to do with those fac- 
tories. Such questions will inevitably arise, 
and no electronic machine will provide the 
answers. 


The fourth and concluding article of this 


series, on electronics and public health, will 
appear in the October issue. 
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Odd-Job Planes Win Battles 


fighters were used for skip bombing the first 
time, they surprised the enemy; but it wasn’t 
long before they had to depend on firepower 
and tactics to succeed in the job. Fortu- 
nately, they had both. The P-38, for ex- 
ample, can come in ahead of its own roar, 
toss its bombs, and be away before the 
enemy Imows what has happened. It can, 
if advisable, carry two 1,000-pound bombs. 

‘The utility pilots work all kinds of varia- 
tions on the skip-bombing technique. With 
4 P-38, for instance, they have hooked one 
auxiliary fuel tank under one wing, a 1,000- 
pound bomb under the other wing, and gone 
out well beyond the expected range to de- 
liver the goods. At times they have put the 
finishing touches to an enemy ship by 
dropping a partially full fuel tank on its 
deck, bomblike, and then setting fire to it 
with'a burst of incendiaries from their guns. 
In one engagement a group of utility P-38's 
‘on a skip-bombing mission in the Pacific ran 
into so many ships that they used all their 
bombs and still hadn't got around to one 
destroyer. So they took turns in strafing 
runs and sank that destroyer with cannon 
fire from their nose guns. 

That's the ace-in-the-hole a utility plane's 
pilot usually has—he isn't confined to one 
type of action, Even when he has spray 
tanks under his wings and is out on a smoke 
mission, he can do a magnificent strafing 
job if he thinks that will help clean out the 
gun pits or immobilize an enemy airfield. If 
he is on a skip-bombing mission and finds 
that conditions demand glide bombing in- 
stead, he can deliver the goods in that man- 
ner. ‘The P-38 is not ideal as a glide bomber, 
even though the pull-out in such an attack 
is usually at about 2,500 feet. But in some 
areas the boys have throttled down their 
Lightnings and lobbed the bombs in from 
pretty well up there. And always they come 
out of the clinches fighting. When you have 
a mile a minute of climb in your ship, as the 
P-38 pilot has, you can make things hot for 
almost any opposition. 

‘That was one lesson the Germans had to 
learn over Europe: that not all the Allied 
ships which bombed the invasion coast were 
medium bombers with more or less limited 
speed, climb, and altitude. When our utility 
fighters went in with bomb loads and were 
attacked by Messerschmitts, they simply 
dropped their bombs and went to work. The 
P-38's could go right up above 40,000 feet, 
along with the ME’s, and their speed was 
well in excess of 400 miles an hour after they 
got there. The Germans found they hadn't 
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jumped any bunch of pigeons. Thereafter 
they were considerably more wary about 
leaping to the attack the instant a low- 
level bombing mission hove into sight. 

Any utility plane should be of use in 
reconnaissance, if it is a really capable all- 
around ship. Here the P-38 showed its capac- 
ity soon after it got to the fighting fronts. 
‘The ideal recon ship must be able to take 
care of itself without any armament at all; 
it must go places in a hurry, work at both 
minimum and maximum altitudes, and have 
a considerable range. On all counts, the 
Lightning qualified. Replace its guns with 
cameras and you reduce its weight. Cover 
the gun ports, thus smoothing out its nose 
contours, and you could add 40 or 50 miles 
an hour to its speed. No structural changes 
were necessary to mount the cameras. 

So the work horse became a race horse, 
and the recon pilots began running the 
gantlet. With continuous-strip cameras 
(P.S.M., July '44, p. 94) they roared over 
the beachheads and the immediate objec- 
tives, outracing enemy interceptors and 
dodging flak. With tri-metrogon cameras 
(P.S.M,, Jan. '44, p. 68) they mapped more 
remote areas, going a long way to get their 
pictures. With long-focal-length cameras 
they hovered over enemy strong points at 
as much as 36,000 feet and brought back 
invaluable information. 

‘The Japs tried to stop them, but the P-38's 
simply ran away from the fastest ships sent 
up against them. Now and then a recon 
pilot got peeved and refused to run, as Alex 
Guerry did when four Jap Zero float planes 
jumped him. They were as pesky as gnats, 
until Guerry turned on them. He literally 
drove them out of the air, forcing all four 
down on the water. He administered the 
final humiliation by buzzing them so close 
that his prop wash capsized one and left its 
pilot floundering in the blue Pacific. Then 
Guerry, wishing he had just one gun with 
which to do a real job of it, went home and 
developed his pictures. 

The utility plane has proved its worth a 
hundred times over. It grew out of neces- 
sity, and it remained because it filled a 
definite need. The men who fight the bat- 
tles wouldn't give it up, and they are con- 
tinually finding new uses for it. They, too, 
are specialists—up to a certain point. But 
beyond that point they are jacks-of-all- 
trades, using every weapon at hand. More 
often than not, the weapon they reach for 
at that stage is the utility plane—the ship 
that can do almost anything. 
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Remember when :.. 
you good lives wound up a the old swimmin hole? 


HAT OLD CASING made a dandy 

swing, so what if it did have a few 
thousand miles left in it? 
The tubes that bobbed so merrily in the 
water could still hold air. But that didn’t 
matter, either! For in those days, rubber 
was plentiful. 
What wouldn't a lot of us give for those 
same tires and tubes today! Many of them, 
no doubt, were almost as good as the ones 
on which we'll probably have to ride for 
many long months to come. 
The rubber crisis is not over—and until it 
is over it is squarely up to you to get every 
possible mile from your present tires. 
Rule No. 1: Keep air pressure up to 32 and 
speed down to 35. Rule No. 2: Have your 
tires recapped as soon as they're smooth. 
(Recapping is not rationed.) The rest is 


just careful driving and watchful attention. 
Making those tires of yours last is more 


with other good Americans from coast to 
coast to help win the great Battle of Rub- 
ber—and keep America’s wartime trans- 
portation rolling until the war is won. 
* 
Whenever you see a “Seiberling Tire” sign, you 
can be sure that it marks the establishment of an 
INDEPENDENT business man—a man who has bad 
the courage and initiative to go into business "on 
bis own" —and thus CREATE JOBS FOR OTHERS. 
He could do this because, here in America, we be- 
lieve in” Free Enterprise”; we believe that the great- 
ness of this country in the future, as in the past, must 
depend in large measure upon the opportunities it 
offers for the independent business man to grow and 
prosper.SeiberlingTiresalwayshave been and will 
‘continue to he sold by INDEPENDENT dealers only! 


ere Oe 
‘ber 


Wartime manufacturers of Bullet-Sealed Tubes and Military Tires for our armed forces + Bullet-Sealing Gasoline 
Tanks + Rubber Floats, Boars and Pontons + Rubber Parts for Gas Masks, Airplanes and Tanks. Also makers of 
Tires and Tubes for passenger cars and trucks * Sealed Air Tubes + Rubber Heels, Soles and Mechanical Goods, 
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This measuring glass contains slightly over 
half a pint of gasoline. Mixed with about 75 
cubic feet of air and metered into a Cyclone 
9 engine, this cupful of fuel, in contributing 
its share of the total power, will produce one 
horsepower for one hour, 

No other type of gasoline engine does as 
much work on this amount of fuel; your car 
would require about 20% more gasoline to 
produce one horsepower for one hour. In engi- 
neering terms, the Cyclone’s cruising con- 
sumption is at the rate of 0.41 pounds of fuel 
per horsepower per hour. Cyclones have oper- 
ated on extended flights at cruising power on 
0.39 pounds per horsepower hour — even less 
under careful control —but 0.41 represents 


t= 


the average for millions of hours of routine 
operation, 

Minimum fuel consumption is determined 
by the engine design, depending on such fac- 
tors as the compression ratio, the induction 
system, and the contour, size, and cooling of 
the combustion chamber. The carburetor's 
function is to provide the most desirable mix- 
ture for its engine under various conditions, 
but it cannot determine fuel economy because 
an engine will not run leaner at a given power 
than its design permits. 

On a ten-hour flight in a four-engined 
plane the seemingly fractional difference in 
consumption between the Cyclone 9's average 
lean rate of 0.41 Ibs. and the general average 
rate of 0.45 Ibs. can amount to a saving of 
160 gallons. The fuel saved with Cyclones 
represents almost 1,000 pounds of extra cargo 
or five additional passengers. In a year, this 
difference can mean a saving of 50,000 gallons 
on a four-engined plane — fuel approximately 
equal in cost to an engine. 

Wright Cyclones pay their way. 


Gyolones and Whirled Light banpat Posi Ri GH er Engine 


Wright Aeronautical Corporation + A Division af Curtiss-Wright Corporotion * Peterson, New Jersey 
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This measuring glass contains slightly over 
half a pint of gasoline. Mixed with about 75 
cubic feet of air and metered into a Cyclone 
9 engine, this cupful of fuel, in contributing 
its share of the total power, will produce one 
horsepower for one hour. 

No other type of gasoline engine does as 
much work on this amount of fuel; your car 
would require about 20% more gasoline to 
produce one horsepower for one hour. In engi- 
neering terms, the Cyclone'’s cruising con- 
sumption is at the rate of 0.41 pounds of fuel 
per horsepower per hour, Cyclones have oper- 
ated on extended flights at cruising power on 
0.39 pounds per horsepower hour — even less 
under careful control —but 0.41 represents 
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the average for millions of hours of routine 
operation, 

Minimum fuel consumption is determined 
by the engine design, depending on such fac- 
tors as the compression ratio, the induction 
system, and the contour, size, and cooling of 
the combustion chamber, The carburetors 
function is to provide the most desirable mix- 
ture for its engine under various conditions, 
but it cannot determine fuel economy because 
an engine will not run leaner at a given power 
than its design permits. 

On a ten-hour flight in a four-engined air- 
plane the seemingly fractional difference in 
consumption between the Cyclone 9's average 
lean rate of 0.41 Ibs. and the general average 
rate of 0.45 Ibs. can amount to a saving of 
160 gallons. The fuel saved with Cyclones 
represents almost 1,000 pounds of extra cargo 
or five additional passengers. In a year, this 
difference can mean a saving of $0,000 gallons 
on a four-engined plane — fuel approximately 
equal in cost to an engine. 

Wright Cyclones pay their way. 
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your good lives wound up al he old swimmin hole? 


HAT OLD CASING made a dandy 

swing, so what if it did have a few 
thousand miles left in it? 
The tubes that bobbed so merrily in the 
water could still hold air. But that didn't 
matter, either! For in those days, rubber 
was plentiful. 
What wouldn't a lot of us give for those 
same tires and tubes today! Many of them, 
no doubt, were almost as good as the ones 
on which we'll probably have to ride for 
many long months to come. 
The rubber crisis is not over—and until it 
is over it is squarely up to you to get every 
possible mile from your present tires. 
Rule No. 1: Keep air pressure up to 32 and 
speed down to 35. Rule No. 
tires recapped as soon as th 
(Recapping is not rationed.) The rest is 


just careful driving and watchful attention. 


Making those tires of yours last is more 
than just a matter of keeping your own car 
in shape for your own use. It’s joining up 
with other good Americans from coast to 
coast to help win the great Battle of Rub- 
ber—and keep America’s wartime trans- 
portation rolling until the war is won. 
* * 
Whenever you see a "Seiberling Tire” sign, you 
can be sure that it marks the establishment of an 
INDEPENDENT business man—a man who has bad 
the courage and initiative to go into business "on 
bis own” —and thus CREATE JOBS FOR OTHERS. 
bere in America, we be- 
lieve in"Free Enterprise"; we believe that the great- 
ness of this country in the future, asin the past, must 
depend in large measure upon the opportunities it 
offers for the independent business man to grow and 
prosper.Seiberling Tiresalwayshave been and will 
continue to be sold by INDEPENDENT dealers only! 
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TORPEDO TAIL ASSEMBLIES, shown 
stored in a Canadian naval dockyard, 
need an occasional coat of grease as a 
guard against rust. Their condition 
must be carefully maintained, for the 
mechanism in the tail sets the depth 
of the torpedo's course. In such stor- 
age centers and naval repair yards, 
the Canadians are giving prompt and 
efficient attention to the overhaul of 
battered war and cargo vessels and 
the repair of heavy ordnance and other 
matériel, 

Hundreds of trades and special skills 
are brought to bear on the many prob- 
lems of construction, repair, and re- 
furbishing. Prominently displayed in 
one of the war plants is the sign 
“When Work Relaxes It Helps the 
Axis," and it is taken in dead earnest 
by every workman, whether he is 
plugging a hole in a torpedoed ship, 
truing up a big gun, welding an engine 
crankshaft, splicing hawsers in an old 
sail loft, or making adjustments in 
marine binoculars. 


FOR EASIER ACCESS to the body of 
a patient suffering from burns or in- 
fected wounds, Dr. Neal Owens, pro- 
fessor of clinical surgery in the Tu- 
lane University School of Medicine, 
has developed a new surgical tub. It 
is shaped to accommodate a person 
lying on his back with arms spread 
perpendicular to his body and legs 
slightly apart. The patient is sus- 
pended on sterile canvas straps to 
permit thorough cleansing of the 
whole body and the application of 
dressings with greatly lessened dan- 
ger of infection and contamination. 
Small metal supports pointing up- 
ward from the rim secure the straps. 
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TO HELP SMOKE OUT the 
Axis, these young Canadian 
women are turning out two- 
inch tank smoke-bomb throw- 
ers in a plant that formerly 
made equipment for elevators. 
Most of the 100 women in the 
plant came to their work with- 
out ever having seen a lathe, 
drill, milling machine, or any 
other machine used in war 
plants. The girl seen at the 
left is checking junction nuts 
that open the bomb-thrower 
for loading; the one at the cen- 
ter is gauging barrels; and the 
one at the right is inspecting 
the completed thrower. 
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INDUSTRY'S NEW SOURCE OF CONTROLLED POWER et 
REMOVABLE 
PIN HINGE, 


SHARP EDGES 
AND BURRS 


ing Removable-Pin Hinges 


WHen hanging a door that has remov- 


° able-pin hinges, file the sharp edges and 
F 1 ut d P ower burrs off the hinges, as shown above, before 


“i 


screwing them in place.. They will then 
come apart and slide together without 
sticking or catching. Then bevel the ends 


MAKES MOLECULES BOUNCE! © the hinge pins and lubricate them with 


a drop of oil so they will not catch in the 


In synthetic rubber plants, Fluid SBE) wen Bey ere, neentes ys 


Power helps pry the molecules apart 
and squeeze them into new combi- How to Saw Used Lumber 
nations. Liquids and gases are 

measured, mixed and transformed 
to meet the exacting standards of 
chemical formulas. 

Fluid Power is transmitted 

] through tubes. It helps to drive, 
control and regulate... all the way 
through from the raw ingredients to 
the bouncing tire. 

Fluid Power is simple, depend- 
able. And that’s an essential in the 
complex operations of rubber and 
chemical plants and modern oil 
refineries. Whether the job calls for 
precision timing or powerful, re- 


mote control, Fluid Power does it ‘Your saw blade receives more wear at 
efficiently—and without coddling! poll mag Begala ~ bet oom, 
Where and how can Fluid Power —| *aualize this wear, do gare 


such as cutting through a board that you 
suspect contains an embedded nail, with the 


be put to work for you? The ap, 


cations are limitless. A Parker engi- tip or the heel of the blade. The metal in these 
neer will be glad to discuss your parts can better be spared if you strike a 
problem with you. nail and have to re-form the teeth.—J. M. 
if THE | Protecting Broken Fingernails 


PARKER || To Protec the rough edges of a broken 


fingernail, apply several coats of clear nail 
Le the Nhat ett? polish to it. A nail so treated is easier to 


FLUID POWER ENGIN. keep clean than one guarded by adhesive 
t : SN RE 


tape—CHARLES E. MARTIN, 
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INSPECTION PROBLEMS? 


Here’s how Controlled Lighting saves time on 


tough inspection jobs 
To look inside a 75 mm. shell was difficult 
.--until G-E lighting engineers helped work 
outa faster, more accurate inspection method. 
A standard G-E reflector lamp with a mirror 
arrangement"turns shells inside out”—makes 
sure there's no grease, dirt or pitting. I's a 
typical example of inspection methods that 
use controlled lighting...and it’s another in- 
stance where G-E engineers have helped to 
gain faster, better inspection methods. 


7 Brightness contrast patterns are useful for the in- 2) An inspection unit developed specifically for car- 
spection of chatter in polished metallic surfaces.  tridge case inspection. It makes use of reflected 
Reflections reveal defects of unevenness and other light from mirrors, showing the interior and primer 

cup end of the cases. 


irregular 


In these special applications 
—or in standard installa 


Gi ite Nagy BRIE 


the famous G- 


ogram on 
oN all the bulbs you my The const” 
ier J eee 
Pain | < 
ee” Send For New G-E Booklet : 
os ‘That Gives The Facts On 


Lighting For Inspection. 
Write to General Electric Co., 
Div. 166- PS-I, Nela Park, 
Cleveland 12, Ohio. 


KEEP BUYING Wal 


G-E MAZDA LAMPS 


GENERAL @ ELECTRIC 


Hear the General Electric radio programs: The G-E All-Girl Orchestra,” Sunday 10 p.m. EWT, NBC; 
The World Today” news every weekday, 6:45 p.m. EWT, CBS. 
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BALL IDEAS 
ON Barrery CARE 


Quagmire Thistledown puts 
his hope in dope. Somebody 
sold him a magic fluid that's 

d to put new life 

fed batteries. Sorry, 

Quagmire, but it won't 
work. Throw away that 
magic "soup" and fol- 

low suggestions below: 


THE WISE WAY IS 


PERIODIC RECHARGES! 


ON’T wait until your battery goes dead. If 
your driving is restricted by rationing, drive 
in to your Exide Dealer for an 
occasional FREE CHECK UP! 
When necessary, he'll advise a 
periodic recharge. At little cost, 
periodic recharges will keep your 


When you M 
MUST b 
sist on’ dependsie 


2 


ings you 


More money 
War Bonds? 


battery strong and postpone the EE fae ] 
day when you'll need a new one. wae y | 
When you must buy, get a de- ‘ x! gC | 
pendable, long-lasting Exide. ” y STARTS 
Buy to Last—Save to Win. 4 ——— 


‘THE ELECTRIC STORAGE BATTERY CO. 
Philadelphia 32 


Exide Batteries of Canada, Li 


| Toronto 


EXIDES ARE USED IN MORE THAN 100 
APPLICATIONS BY OUR ARMED FORCES 
POPULAR SCIENCE 
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FIRE ENGINE - new job for a jeep! 


zine” 
them bard 


Gases-under-pressure, harnessed by Walter 
Kidde & Company, are serving our fight- 
ing men in many ingenious ways, After K 
the war they'll serve you. Look for them! 
WALTER KIDDE & COMPANY, INC., 140 CEDAR ST., NEW YORK 6, Nv. Y. 
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NAVAL AVIATION 


COUNT ON DEPENDABLE 


CHAMPION SPARK PLUGS 


Full throttle, the jarring, explosive 
push of the giant catapult, and a Navy 
scout plane is airborne to search the 
seas ahead for lurking submarine or 
other enemy craft. In the few seconds 
after launching, the plane actually 
drops slightly, then the full power 
of the engine takes hold. This is no 
place for spark plug failure. Depend- 
able Champion Spark Plugs, true to 
their more than thirty-year-old heri- 
tage, are designed to meet extreme 
as well as normal service. The rec- 
ords of our armed forces in the air, 
on the land and on the sea provide 
dramatic daily evidence that where 
performance really counts, you can 
count on dependable Champion 
Spark Plugs. 


BACK THE ATTACK WITH WAR BONDS 
BUY MORE THAN BEFORE 
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Movable Hotbed Work Plank 
AS 


Tis work plank is made from a board 
that is a few inches longer than the width 
of the hotbed, two bent lengths of strap 
iron, and four bolts. The strap legs that 
are visible are long enough so the board, 


when in place, is level—H. W. SWOPE, 


Nonslip Grip For Screwdriver 


PLACE a rubber crutch tip over the handle 
of your screwdriver to serve as a nonslip 
grip when your hands are sweaty. It will 
also prevent your palm from becoming sore 
when you are applying pressure to the 
butt for any length of time—W. S. 


‘Champion spark plugs for model gas engines give the 
perfor ‘Cham: 


same dependable performance as regular pions. 
Sillment sealed. Sillimanite insulator. Alloy needlepoint 
‘lecrodes for easy starting. One piece construction. 


CHAMPION 


SPARK PLUG COMPANY + TOLEDO 1,OHIO 
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HEN an American soldier goes overseas, 
between five and twelve tons of equip- 
ment must go with him, And... 


Another ton must be sent to him every month, 
in food, clothing, and ammunition. 


Who sees that he gets it? 


The colossal task of supplying our millions of 
men is the responsibility of the Army Service 
Forces, Theirs is the job of designing, procur- 
ing, and transporting every item of Army equip- 
ment except airplanes and items peculiar to the 
Air Forces. 


From the time a soldier is sworn in, until his 
discharge, the ASF takes care of him. It feeds 
him the world’s best army food, outfits him with 
the finest clothing, and supplies him with the 
most modern weapons. 


The ASF delivers a soldier’s mail, pays him, 
provides religious services for him, and gives 
him the best of medical care. 

‘The ASF is the biggest business in history. 
Without batting an eye, it fills rush orders from 
all over the world for stupendous quantities of 
some half a million different items. 


Because the outcome of battles depends so 
much on getting supplies where they are needed, 
when they are needed, the motto of the ASF is 
“Enough and On Time.” 

‘The amazingly efficient way in which the 
men of the ASF are living up to their motto 
has made today’s American soldier the best-fed, 
best-clothed, best-equipped, and best-cared-for 
fighting man in history. 


* Back the attack!—BUY MORE THAN BEFORE! 


SPERRY 


CORPORATION 
30 Rockefeller Plaza, New York 20 


This message is published by Sperry to foster a 
wider appreciation of the Army Service Forces as 
the vital link between the production front and the 
fighting front. Sperry co-operates with the ASF 
through these divisions: 
FORD INSTRUMENT CO., INC. 
‘SPERRY GYROSCOPE CO., INC. + VICKERS, INC. 
Waterbury Tool Division, VICKERS, INC. 


FIGHTING EDGE 


U.S. Amy pilots have flown more Allison-powered fighter 


planes into battle than planes powered by any other engine. 
Pilots like Allison reliability to get there and back— 


durability to stand up under more fighting hours— 


economy to extend rang 


to reduce pilot fatigue. & 1 


numerical superiority and 


Allison qualities 
have added much 


to America’s 


fighting ed 


Thousands of enemy 
planes have been downed 
by pilots flying 
Allison- powered 


fighters. 


POWERED BY ALLISON 


P-38—Lightning 


4-36 and P-51—Mustang 


Kingcobra 
> engines for we in these 


LIQUID~COOLED AIRCRAFT ENGINES 


Weldon 


KEEP AMERICA STRONG aivivioncavilt caesu 
BUY MORE WAR BONDS jedicsup Gi Rataon MOTORS 


GENERAL MOTORS SYMPHONY OF THE AiR—NBC Network 
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Wares HOw yOu car 


\\, FEEC 


aan 


wa tffer 
MARFAK 


It drives so smooth and effort- 
lessly, fairly soars along — after 
a MARFAK job. Yes, Texaco 
MAREAK chassis lubrication is 
great at making life easy for 
your car. Because MARFAK 
is extra tough and longer- 
lasting, it helps your car live 
longer too! MAREAK is ap- 
plied by chart, never by chance. 
From king pins to rear shackles, 
every point of wear, every point 
of adjustment is checked when 
you ask your Texaco Dealer to 
give your car chat “MARFAK 
feeling.” Ask him today! 

‘THE TEXAS COMPANY 


every Sunday night. See 
4 stat 
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BUILDING 

AIR POWER 
WITH 

ELBOW GREASE 


Photo courtery Republic Aviation 
Special-tlc aperation on edge of 


Salis 
‘Tie mass-production of airplane, tank, truck and 
engine parts by automatic-machine operations 
excites wonder. But it still takes human skill, 
good hand tools and plenty of “elbow grease" 
to “put things together.” Knowing the right 
tool for each job is of first importance in any 
mechanical ‘'.Q. 

Files . . . there are several thousand kinds, 
cuts and sizes. Yet, to keep up with the new 
materials and production problems of this 
skilled-mechanics era, Nicholson still finds needs 
for files of new design or characteristics. 

FREE BOOK, “FILE FILOSOPH' 
{itn and “purchasing” head teres 


NICHOLSON FILE CO., 19 Acorn St., Providence 1, R.I_ U.S.A. 


(Also Conaiiian Plant, Port Hope, Ont.) 


NICHOLSON 
FILES FOR EVERY aaa 


PURPOSE 
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| Will Airborne Police 
Enforce World Peace? 


Continued from page 17 


volunteers, between 18 and 32 years old, 
above average in intelligence, and the 
alumni of extremely strenuous physical 
training camps. Every wearer of a para- 
trooper's wings has stepped out of an air- 
plane in flight at least five times. 

When going into battle, these men literal- 
ly march out the instant a red light flashes 
to notify them they are over the DZ. They 
descend beneath blossoming 24-foot silk 
canopies with knives, explosives, rifles, car- 
bines, and new folding bazookas. 

Every man carries 75 or more pounds 
of gear down with him, More weapons, 
ammunition, and supplies descend along- 
side him in 300-pound bundles under sepa- 
rate, 18-foot rayon parachutes. Among 
these weapons are machine guns, antiair- 
craft guns, and both 60- and 81-mm, mortars. 

A 75-mm. howitzer and its ammunition 
are dropped in nine packages. Six of these 
are carried under the plane's belly, held 
tightly in cup-shaped pararacks by. steel 

| bomb shackles, These may be released 
| either by flicking electric switches inside the 
plane or by yanking hard on a manual con- 
| trol. The three other bundles are stacked 
in the plane and shoved out the door. An 
intricate system of linking the bundles to- 
gether prevents them from landing more 
than 660 feet apart, even though each one 
rides under a separate parachute. 
Paratroop artillerymen jump from the 
same plane that drops these bundles and 
rip them open on the ground. From one 
bundle they take the howitzer's rear trail, 
from another its front trail, from another 
the tube, and from another the wheels. 
They can assemble this fieldpiece in the 
dark with a minimum of tools. Hooking 
themselves to it by harness straps, like 
children playing horse, they can race it into 
position. One of the ammunition boxes, 
meanwhile, can be converted into a two- 
wheeled cart and used to haul fiber cases 
of shells up to the howitzer. With this 
weapon's 14-pound projectiles, a good crew 
can split a hair at 7,000 yards or plug a 
hole at 9,000 yards. 
| This howitzer is the heaviest of our 
paratroops’ regular equipment. Germans 
| are reported, however, to have dropped a 
2%-ton truck beneath a triple ‘chute. The 
best tricks of all are still up the American 
Airborne Command officers’ sleeves. 
Only two years ago, a glider capable of 
carrying nine fully equipped soldiers was 
: ) 


POPULAR SCIENCE 


Vlore twice as goo... Logellter/ 
ROMA Yin 


Easy, thrifty way to make 
meals taste twice as good! 


WHEN dining alone, or when 
entertaining—here’s a “plan” for 
the man who likes to make things: 
Tonight,make dinner taste twice as good 
—whether it be steak or stew, fish or 
fowl. Just serve a cool bottle of ROMA 
California Burgundy, Claret, or Sau- 
terne with the meal! ROMA'S superb 
Vie flavor, constant quality, and reasonable 
é — cost have made ROMA America’s 

= g largest selling wines! Enjoy ROMA 
Wines daily with meals and when 
entertaining —for only pennies a glass! =~ 
If your deal is out, please try again. 


ROMA California Wines include: Port, 
‘Sherry, Muscatel, Sauterne . . . Claret, 


Bea, Zinfndl = Ghmsene ABOVE ALL ELSE 
and Sparkling indy. 
ROMA WINE COMPANY BUY BONDS! 
ocala 


ROMA _Cénariaas Largest Selling Wines! 
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just a little Jerk-water town a hundred 
alles of 0 from Berlin. But the Nazis 
Built a Focke-Wulf assembly plant the 
And our assignment was to flatten it. 
"T plotted my course for Berlin, to make 
Jerry think Jebat, was, where wo were 
ng; And wo hadn'e'any more than 
romed Denneart until the reception cote 
mittee buzzed out to meet ux At least 
500 German fighters hit our fight. They'd 
come barreling in from all directions at 
the fire from their eannons and 
guns making a, solid sheet of 
flame along their wings. The going was 
hot and heavy for awhile.” 
"Hot and heavy is right,” Lt. Niederriter 
said. “Wo were under fire for 3)s hour 
But our ‘gunners were too smart—and 
too good—for them. Evans here had his 


‘tall-gun knocked out, so he came up and 
fired the flexible gun in the nose. When 
tthe ball-turret got fouled up with ofl from 


a damaged line, the ball-gunner adjusted 
i ‘keep revolving—to fool the 
jad then ‘out and 


lim 


rettiestpieceof teamwork I veeverscen.” 


“That's what really licked "om," Set. 
‘Evans said. “Teamwork! Lt, Niederriter 
had his bands full keeping the 
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Winn on her course 
Feiss ay hore ont alind the 
Us ‘gunners. We sure did work. those 
German fighters over, We saw two blow 
in mid-air.” 
inally,” Lt. Darst said, “we changed 
ur course and cut for ‘Anklam. ‘The 
F.W's gave us a breathing spell ax we 
ing {n over the town and we made a 


jederriter grinned. “Sure,” he said, 
fou go plenty of places in the AAF. And 
itty not exactly Joy-riding, either. But 
‘we've got a job to do, And we work fo- 
gether to do it. 
“And I think that's the important thing 
for any young fellow-—who wants to win 
his wings as Gunner, Bombardier, Navi- 
ator, oF Pilot—to remember 
“You're on a team in the AAF—from the 
time you step into your first training 
plane until you get up there in action. 
And it’s a winning team . .. an unbeat 
‘the “greatest team in the 
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“They came barreling in from all directions,’ 


MEN OF Your aptitudes 
Are outatand 
fogly high, yo 

bidet will be traine 

Xt you want to 

fy on the "greatest 


team in the world,” 
fan AAP ait combat 
crew . . go to yor 
pearest’ AAP Exan= 
{ning Board... see it 
you ean quailiy for 
the Alr Corps En= 
listed Reserve. If 70a 
‘quality, you ‘will re= 
ceive this i 


pilot, and upon suc 
cessful completion 


or of Second Lieu 
tenant, 


For pro-aviation 
ee your lo- 
eal Civil Air Patrol 
fees. Also see your 
for training until you gh Goiot paeeood 
are 18 or over. or adviser about teow 
‘When called, you wilt 
be given further testa 
to determine the type 
of training you will 
ceive. If You aro 
ined as a gunner 
technician gunn 
Fouwill gointo actual 
Combat as non-eote 
‘nlssioned “officer, It 


Sion of the High 
School Victory Corps. 
‘Ask about the oppor- 
tunities for college 
tralning through the 
Army ‘Spectall 
Training Reserve 
Program, 


nearer Ot 
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At the close of the Ci 
By families braved danger and 

a new land west of the Rockies. Their spirit 
= chievement and progress has always in 
sd Stevens to blaze new trails in the pro. 
jon of rifles and shorguas. 


Pioneering for 
American Sportsmen 


For more than 80 years .... since the days when the 
covered wagons rumbled Westward... Stevens has 
been pioneering new frontiers in fine gun-making. In 
working out new models, and new and better ways to 
make them we have never followed the beaten trails. 
That's why four generations of American shooters 
have looked to Stevens for better rifles and shotguns. 


Stevens-buile Springfield Brand single and double bar. 
rel shotguns and rifles are among the most popular 
and widely used firearms in their field. New models, 
new improvements and better values have brought 
shooting pleasure to hundreds of thousands of users. 


Since the start of World War II, we have been devot- 
ing all of our facilities to producing huge quantities 
of military rifles. As to the future jepend upon 
Stevens manufacturing skill and pioneering "know- 
arpened by victory production, for even finer 

jorguns. J.Stevens Arms Company, Divi 
¢ Arms Corporation, Chicopee Falls, Mas: 
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Will Your Car 
Outlast the War? 


Asa spe 
of of cars, General Motors 


offers a new edition of The Automobile 


1 wartime service to owners 


User's Guide, containing 196 practical 
suggestions on such subjects as how 
to get better gasoline economy, how 
to prolong tire life, how to keep your 
car in the best operating condition, 


how to preserve exterior finish, etc. 


You can get your FREE COPY 
from any General Motors dealer 
or by using the coupon below. 


VHT evetes 


Customer Research Dept., Room 1764 
~ GENERAL MOTORS, DETROIT 2, MICH. 


Please send FREE COPY of new 64-page 
“AUTOMOBILE USER'S GUIDE” 


‘please print 


Address 


° 
1 
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! 
! 
| 
1 
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| “the largest yet built in this country” 
(P.S.M, Oct. '42, p. 70), The smallest glider 
now in constant use, the CG-4A, carries 
15 fully equipped men. The biggest glider 
now in production, the CG-13, carries 30 
fully equipped men, or two jeeps, or a 114- 
ton truck. And there's absolutely no reason 
why even greater gliders cannot be built, 
towed, and landed on battlefields, 

Glider troops are called “Glidiators," be- 
cause their jobs are as strenuous and peril- 
ous as those of ancient gladiators. Another 
nickname is “Hoimans.” This moniker was 
suggested by a cartoon showing two birds 
perched on a wing, one of them saying: 
“Look, Hoiman, no motors.” 

‘These infantrymen fly to battle in un- 
armored cabooses that look as fragile as 
orange crates and bounce and sway like the 
Toonerville Trolley. But these thin-skinned 
craft are stouter than they look. A tubular 
steel frame makes the cargo compartment 

| so sturdy that, even though the wings and 
| tail are smashed to smithereens when the 
glider lands, the men in its fuselage may 
hop out of the V-shaped emergency doors 
unscathed. After this war, you may see 
battered glider fuselages towed down the 
street as fondly as veterans of World War I 
| have paraded French 40-and-8 box cars, 


An immense fleet of these dark-green, 
aerial freight cars can take off like a flock 
of birds. Loaded gliders are lined up on 
one arm of a Y-shaped runway. C-47 planes, 
looking no different from commercial air- 
liners, taxi down the other arm to the inter- 
section. Men run out and attach two gliders 
to each plane's tail by long nylon ropes. 
The plane roars off, and the gliders leave the 
ground before it does. Meanwhile, another 
plane and another pair of gliders have 
started down the runway. 

With special instruments to show glider 
pilots their position in relation to the tow- 
plane at all times, these craft can be flown 
safely in fog and darkness. To reduce 
buffeting from the propellers’ backwash, the 
gliders usually are held above or below the 
plane. Even so, the “Hoimans” may have to 
tighten the straps that hold them on hard, 
plywood seats, to reduce the squeamish feel- 

| ing in their innards. The Army is searching 
systematically for a sure means of prevent- 
ing motion sickness, but none has been 
found yet. 

Glider pilots free their craft from the tow 
plane by shifting a knob known as ‘the 

(Continued on page 230) 
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THE FLASHLIGHT BATTERY THAT 


Here is a battery that our 
fighters stake their very lives 
upon. It powers Flashlights, 
Field Telephones, Flame- 
throwers, and many other 
vital war weapons. You 
can't have LEAKPROOFS for 
your flashlights now, but mil- 
lions of our men at the front 
thank you for your sacrifice. 


RAY-0-VAC COMPANY, MADISON 4, WIS., Other Factories at CLINTON, MASS., LANCASTER, 0 


SEPTEMBER, 1945 


BECAUSE IT’S LEA K P ROO F 


Ray-O-Vac LEAKPROOF is the battery that stays 
fresh! Its patented, sealed-in-steel construction 
holds the power in. Laboratory tests show 
Ray-O-Vac LEAKPROOFS still alive with power 
after four years. It's the only battery guaranteed 
never to cause corrosion damage in your flashlight. 
After Victory, this is the battery you will surely want. 


FLASHLIGHTS yAC BATTERIES 


1OUX CITY, 1A., FOND DULAC, WIS., MILWAUKEE, WIS, 
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GS _— 
ins 


BEEN A 
BIG CHANGE 


‘Tue old-fashioned phonograph played sweet 


ts day. But with the advent of the 


radio, home entertainment took on a new 


significance. 
The most significant change in tapered 
roller bearings in recent years is Tyson’s 


extra rolls—actually thirty percent more 


around the raceway. That's important, For 
it’s the rolls that carry the load. 

Today users of heavy-duty equipment are 
amazed at the sustained efficiency of these 
Tyson “All-Rolls” Bearings under most 
exacting operating conditions. 

‘The big name in bearings today is ss .TYSON! 


TODAYS | HEAVY-DUTY BEARING 


* BUY MORE 
228 
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ange ghoul get canght 
ees are or chairs, 


, Texcel e~ 
Just chield rough spots with ue 


No snags, no runs, 


ee 
ig licenses ynco; 

Yo . keeping passes Pg 

foulll find in sturdy T ’ 

A sale, transparene shield 


Texcel is an improved tape 
hoe “stick-ums" bonded on WAX 
It wont come off, it wont dry out, 
Its one, like grass and lawn. 


Since all the Texcel Tape thats made 
Is being used for war, 

Buy Bonds and Stamps ‘il Victory 
Returns it to-your store. 


Made 
ae Industrial Tape Corporation 
A Division of 
Johnson & Johnson 
pe sau 
CELLOPHANE TAPE — STICKS WITH A TOUCH 
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Nowhere is reliable performance more 
indispensable than with America’s buses. 
So, there is a tip for you in the way the bus 
transportation industry cares for spark 
plugs. All plugs are thoroughly cleaned 
and accurately adjusted every 3,000-5,000 
miles. When plugs are finally worn out, 
new ones are installed promptly,—and 
thousands of them are AC Spark Plugs. 
Follow this same system with your own 
spark plugs, and you will not only enjoy 
the utmost in plug reliability but also con 
serve urgently needed materials 

and fuel for our fighting men. 


ge 


BRING YOUR FIGHTING MAN HOME SOONER 
BUY ANOTHER WAR BOND 
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Will Airborne Police 


Enforce World Peace? 
‘Continued from page 226) 


eight ball.” From an altitude of two miles, 
a glider can coast 30 miles before landing. 
This 15-to-1 descent ratio can be cut, how- 
ever, to 4-to-1 by using “spoilers” on the 
wings. A whole fleet of these craft can 
swoop into a field without making any more 
noise than a gentle breeze passing a tree. 

The instant a CG-4A lands, a jeep inside 
it may start forward. A cable attached to 
the rear of the jeep raises the glider's 400- 
pound nose. The cable then detaches itself 
from the jeep automatically, and the car 
and men in it dash off without pausing. 
A big CG-13 lands with its nose haughtily 
tilted in the air. But hydraulic apparatus 
inside the glider raises that nose majestical- 
ly, plywood ramps are thrown out, and 
equipment rolls down them. 

‘The engineers have portable air com- 
pressors to run saws, drills, and other ma- 
chines and inflate rubber boats, They have 
water-purification and construction tools as 
well as demolition devices. The doctors have 
a 25-bed hospital that is carried in 34 packs 
weighing from 35 to 85 pounds. It includes 
operating instruments, a stove, a sterilizer, 
and even a typewriter. An expensive chemi- 
cal concentrate that can be substituted for 
blood plasma is used because it is easier to 
carry. Other specialists have comparable 
special equipment. 

Improvements are being made constant- 
ly. Colored parachutes enable our men to 
identify parachuted matériel quickly on the 
ground. The color scheme can be changed 
before each mission to fool the enemy. For 
some jobs, Americans also have camou- 
flaged parachutes. Among the recent im- 
provements in glider transportation are 
crash skids that protect the Plexiglas noses 
of the craft, tricycle landing gear with im- 
proved brakes, and separate rather than 
Y-shaped towlines to reduce sudden strains 
on an airplane hauling two gliders. 

Because of these astounding advances in 
the technique of using airborne forces and 
the great combat record of our paratroop- 
ers and parachutists, we now have a com- 
pletely organized, separate Airborne Army 
under the command of Lt. Gen. Lewis H. 
Brereton. Composed of American, British, 


| and Canadian personnel, the new unit ap- 


| 
| 
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proximates a full army in size and im- 
portance—possibly 250,000 men. Instead of 
being divided among various ground com- 
mands, the combat troops, planes, and 
gliders are under one command—a huge, 
unified airborne striking force. 
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Ever see the inside of your motor? Well, 
it's a maze of little pipes and passages that 
choke up with power-destroying sludge and 
gum. You can clean these out, and keep 
them clean, with Casite. 


Better and Smoother Performance 
or Double-Your-Money-Back 
It’s as simple as that. Either your motor 


(narantee 


‘Add Casite to erankease and run through earbure- 
tor according to instructions, then 

100 miles oF for 60 days, whichever 
conv'nced that Casie gives you better and smoother 


‘mum refund is $1.30 per pint, twice the nationally 
advertised price of Caste, 


IT'S A PRIVILEGE 


CLEANS OUT MOTORS 
KEEPS MOTORS CLEAN 


CASITE 


Gung horsepower for old cars 


runs better and smoother, or you get back 
twice what you paid. Used through t 
buretor, Casite gives an effective tun 
low cost. Added to the crankcase oil, i 
on the job from one oil change to 
Sold by service stations, garages and car 
dealers coast-to-coast at 65¢ a pint. 


‘THE CASITE CORPORATION + HASTINGS, MICH. 


WEEE Cg, 
"ty, 


TO BUY WAR BONDS 
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Ingenious New 


Technical Methods 


Presented in the hope that they will 
prove interesting and useful to you. 


Revolutionary Hy-cycle Automatic Arc Pro- 
vides Complete Control of Arc and Heat 


At last, a development that automatically starts the arc before 
the welding electrode actually comes in contact with the work! 
Eliminating the "pecking" or “scratching” that so often creates 
tension and operator fatigue. Its many advantages contribute 
largely to saving time and labor because an operaioe can be 

ined in far less time than usu: her speeds can be 
Obtained, This hy-cycle aveom called “Missing 
Link,” permits the operator to weld with any welding rod, bare 
steel or alloy. Rods that could not be used before can be burned 

ith ease—such as bare mild steel, dust coated, reverse polarity, 
aluminum, bronze, stainless steel, etc., AC or DC. 


One of its most important advantages is welding light gauge. 
Light gauge requires low heat—making many jobs almost im- 
possible for ordinary methods. Since the “Missing Link” starts 
automatically on as low as one ampere of heat, the welding of 
ight gauge sheet can be done with surprising speed with no 
time out for “pecking” and “sticking.” 


You all know that our fighting men need the finest quality 
that we here at home can. produce. That goes for 
Wrigley's Spearmint Gum, too. Although our stock pile of 
quality raw materials is getting lower and lower we are main- 
ing our standards of quality. Naturally, we are forced to 
limit production. So we are giving priority where it is needed 
ind where you want us to—our fighting men and women 

only. Because chewing Laren pe them—they 
are geting all of our limited production of Wigley's Spearmint 


You can get complete information from Mid-States Equipment 
Company, 2429 South Michigan Avenue, Chicago 16, Ulinvis. 
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Simplifies welding vertical 
‘ond overhead 


Makes it easy to wel 


gouge work 
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8 TOOLS MAUSTRATED, fap te 
Wemmer, Single Bi Michigan Ar, 
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Once they crowded the shoreline, watched him out 


+4 —spurt past the final buoy. Now, 


ciness and skill, The hang. The 
ighty yeors master croftsmen 
sd xeolouily guarded thes 


perfect balance. For ov 
have made Plumb tools 
features, 

Yes, eppearance has changed slightly but Plumb 
is proud of its service uniform. Fayette R. Plumb, Ine., 
4837 Jomes Sirect, Philadelphia, 37, Pa, 


q Pi Saat 
HAMMERS + HATCHETS + AXES + SLEDGES 
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A ship is a world 


To her crew a warship means everything—home, food, protection, life, She's a world in 
herself, wherever she sails on the seven seas, She must stand alone—she must meet the strains and 
stresses of the sea, the weather and the war. The safety of the ship—the lives of men—depend upon 
the enduring qualities built in by skill, experience and integrity. That is why, here at Defoe, men 
and women put heart and pride into the construction of every Destroyer Escort and LCI (L) Landing 
Craft launched, The vital responsibilities of the shipbuilder’s art will tolerate only craftsmen 
who build well. For these reasons whatever Defoe produces after the war will hive the 
advantages of staunch dependability ... of better quality and value for peacetime America, 


DEFOE SHIPBUILDING COMPANY, BAY /\ CITY, MICHIGAN 


BD Four White Stor Gitations 
Bah Sow atcorate the Nowy “k° Award 
"Sen by Defoe Workers: 


INVEST IN INVASION 
—BUY WAR BONDS 


SHIPS FOR VICTORY 
SERVANTS FOR PEACE 
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Now, Through ZENITH RADIONIC RESEARCH 


A QUALITY HEARING AID 


Both Millionaire and Average Worker Cheer! 


Note Zonith’s New NEUTRAL-COLOR 
EARPHONE ond CORD. Blonds with 
‘ony complexion, No 


Both Choose the New Zenith Radionic Hearing Aid 
cause of Zenith’s Leadership in Radionics 


Bi 
MERICA’S hearing aid wearers... regard: 
less of income or walk of life... have 


found a common bond in ZENITH QUALITY! 


Many who wore the highest-priced hear- 
are now wearing the new Zenith 


sive so much for so little? 
I of Zenith’s great engincer- 
concentrated on ""Radioni 
Second, because a hearing aid is 
essentially part of a radio. And Zenith is the 
company where leadership in precision mass 
production lowered the price of a $200 ra- 
dio to $29—and made it o better instrument. 
A parallel example is that of the fine watch 
and automobile manufacturers, The watch 
you carry is a precision mass production prod- 
uct. Otherwise, ic would cost you tea times 
as much and not be as accurate, Zenith has 
applied the principle of precision mass. pro- 


CANADIANS! The New Zenith Radionic 


direct by 
currency) with no additional charge for 
transportation, duties or taxes! For details, 
‘write our Canadian distributor, Dept. PS-8, 
‘Zenith Radio Corporation of Canada. Ltd., 
(Guaranty Trust Building, Windsor, Ontario. 


ZENITH RADIO CORPORATION, 


SEPTEMBER, 1945 


duction ia “Radionics Exclusively” to hearing 
aids. From a hand-made first model costidg 
‘over $50,000 to build, che Zenith has be- 
‘come the world’s most popular hearing aid 
‘and an even finer instrument at $40! 


‘What's more, you can ft the Zenith your- 
self, adjust it INSTANTLY for different voices 
and surroundings as easily as you focus bin- 
‘oculags! This eliminates salesmen’s high com- 
missions. It ends the need for elaborate test- 
ing and frequent “tinkering” by high-pressure 
attendants, costly home calls and other ex- 
pensive “trimmings.” 

The result—Zenith’s HIGHEST QUALITY, 
within reach of all! You owe it to yourself, 
your friends, co investigate. They want to en- 
joy eur company 2s much as you want t0 
hhear them. Get a thrilling demonstration to- 
day. Or send the coupon below for free, 
complete details by mail. 


Ls 


$40 Complete, R 
. with wevrmat-couor 
Ritrnone ano con— 
led, scarcely 
Comple: 
ments any" complexion, 
has new “look of youth." 
Plastic earphone is 


type of fabric-covered cord. 


waitable, the New Bone-Atr 

for the very Jere who 

‘Quire this rpectal type instrument 
‘$10 more, complete. 


PASTE ON PENNY POST CARD AND MAIL 


BY THe MAKERS OF 


ILLINOIS 


fy 
: 

: 

RADIO } 


CHICAGO, 
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Zenith Radio Corporation. Dept. P6-B 
FO. Box 640A, Chicago 1 

legac send me rour Pree descriptive 
Bockler’en the New Zenith Radionis 
Hearing Aid. 


Name 


His message must get through! Lack of a‘‘Walkie- 
Talkie”’ battery might mean death . . . not for one 
man but for thousands! The very dry cells that 
normally go into your batteries now supply the 
vital voltage for “‘Walkie-Talkies."’ That means 
limited supplies “‘over here,”* so use your avail- 
able Burgess Batteries sparingly... handle them 
carefully as eggs. For Free Battery Hints — Write 
Dept. H-1, Burgess Battery Company, Freeport, Ill. 


BURGESS 
BATTERIES 


IN THE NATION'S SERVICE 
On the Fighting Front 
On the Home Front 


BURGESS 


UNI-CEL 


Buy War Sevings Bonds and Stamps regularly. 


| How Robot Weapons 
I | Are Changing Warfare 


(Continued from page 71) 


sledgehammer smashing through a plate of 
glass. 

On land, a folding bazooka of 2.36-inch 
caliber, latest version of our famous anti- 
tank weapon, makes the lightweight rocket 
launcher even easier to carry over jungle 
trails. Artillery rockets of large caliber are 
now fired in salvos by highly mobile land 
projectors. But the giant of them all would 
be Germany’s threatened V-2—a long-range, 
30-ton rocket carrying 10 tons of explosive. 

British military observers did not laugh 
off this “Buck Rogers" rocket—a fact sig- 
nificant enough, since their intelligence 
service proved sufficiently alert to detect 
preparations for the V-1 attack in time 
for bombers to knock out the majority of 
the launching sites before the invasion. 
Possible evidence of plans for the V-2 lies 
in the discovery of huge unfinished em- 
placements of steel and reinforced concrete, 
which could serve as launching platforms. 
One of a number on the Cherbourg penin- 
sula had an inclined concrete ramp 700 feet 
long, 70 feet wide, and 50 feet deep—cer- 
tainly too large for the needs of launching 
any smaller rocket or flying torpedo. There- 
fore it would be rash to deny the possibility 
of such a super-rocket. Rising to the strato- 
sphere and then plunging vertically toward 
the earth, it would be almost an impossible 
target for defending planes and antiaircraft 
artillery. Against such an appalling menace 

| there can be only one defense—to stamp 
out the places where the rockets are made 
and launched, first by demolition bombing 
and finally by armed occupation, 

Since the beginning of the present war, 
airplane bombs have grown to the stagger- 
ing size of 12,000 pounds—and there seems 
no reason for stopping there, for only the 
carrying capacity of a plane limits their 
weight. Burying themselves in soft ground, 
they produce earthquakes that tumble butld- 
ing walls and shatter underground water 
and gas mains. Dropped in water near 

‘bombproof” submarine pens, they create 
artificial tidal waves that hurl the moored 
craft to destruction. In addition to sheer 
bigness, new explosives of unprecedented 
power have augmented their terror. 

Imagine a man, bearing no visible marks 
of injury, lying stone dead on the pavement 
after an air raid. No bomb has hit him; 
the nearest one landed far away; and he 

| did not die of heart failure. Instead, he was 
| a victim of the dread “blast effect” pro- 
(Continued on page 238) 


POPULAR SCIENCE 


Why? Because It’s a SPEED NUT 


SPEED NUTS are mode of heat-treated, 
live spring steel. They have a live arched 
spring lock and an inward thread lock. 
Live spring action absorbs vibration instead 
of merely resisting it. 


Before Pearl Harbor, over two million a doy 
were used on automobill 
stove 


efrigerators, 
heaters, radios and hundreds of 
other products. When the shooting is over: 


Heea 
Spey vc 


FASTEST THING 


1 


still more will be used because more engi- 
neers have learned thot SPEED NUTS ore 
lighter, double-locking and foster to opply. 
‘And in addition to all their exclusive advan- 
toges, SPEED NUTS still cost substontially 
less than other self-locking nuts. Write today. 


TINNERMAN PRODUCTS, 
2022 Fulton Reed, Cleveland, O} 


1, Hemison, Ontonio 


N FASTENINGS 


Tool pm 


Use of Ball Pein Hammer 


To rivet with a ball pein hammer, place the 
parts together with the holes in line and insert 
the rivet. Support the head of the rivet on a 
solid object, such as a vise anvil, and strike 
straight down on the rivet with the ball pein; 
head the rivet over with the ball pein or with 
the hammer face. 

To raise a curved or bowl-shaped form in 
malleable metal, hold the work over a suit- 
able hardwood form and beat it out with the 
ball pein. 


The Stanley Tool Guide Shows 

Proved Tool Methods Galore! 
More than 200 illustrations, with practical 
instructions covering the use of boring tools, 
doweling jig, spoke shaves, scrapers, planes, 
marking gauge, chisels, and other commonly- 
used hand tools are included in this one 
book. Send for your copy 
today, 25¢ postpaid. 


STANLEY TOOLS 
294 Elm St., New Britain, Conn. 


Enclosed find 25c. Please send me the Stanley Tool 
Guide, postpaid (In Canada: Send coin or stamps to 


Stanley’ Tool Co. of Canada, Roxton Pond, Quebec.) 
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How Robot Weapons 
Are Changing Warfare 


‘Continued from page 236) 

duced by some of the newest bombs, An 
autopsy reveals that the cause of death 
was severe internal injury, especially to 
the lungs. 

Recent studies show there is no mystery 
about this blast effect, that it is not always 
fatal, and that common-sense precautions 
can prevent any injury at all. Actually the 
blast is simply an ultrafast and powerful 
sound wave, produced when an explosive 
detonates with extreme velocity. 

Now, every schoolboy knows that sound 
travels about 1,100 feet a second through 
air under normal circumstances. But a 
superquick explosion transforms ordinary 
air into something of quite different elas- 
ticity and pressure, the two factors of a 
well-known physical formula for the speed 
of sound in any material, This checks with 
the observed fact that the blast wave may 
travel, not at the normal speed of sound, but 
as fast as 20,000 feet a second. Its impact 
upon the human body is exactly the same 
as a physical blow. Since most of the body 
{s solid, and the only empty parts are the 
lungs, a blast wave bruises the lungs through 
the chest wall. Fortunately the lungs can 
stand considerable bruising, and most blast 
cases recover. From a medical standpoint, 
they correspond to cases of non-infectious 
pneumonia, for which the principal treat- 
ment is simply rest in bed. Since blast waves 
travel in straight lines, a person on the 
opposite side of a garden wall will be safe 
if the bomb does not explode too near. If 
no shelter is at hand, the best protection is 
to hug the knees against the chest, instead 
of lying flat. It takes a blast wave with a 
pressure of about 100 pounds to the square 
inch—from 10 to 100 times the amount 
needed io break a window—to threaten 
human injury. 

Right after this wave, there follows a 
suction wave of longer duration, and of 
mild character in the open. If a bomb ex- 
plodes in the confines of a built-up street, 
however, windows may be either blown in 
by the blast wave or blown out by the suc- 
tion wave, accounting for the freak effects 
observed during heavy air raids, 

Such is warfare today. Weapons for a 
future world conflict will soon be taking 
shape in research laboratories, if work on 
them has not already begun. It would be 


| suicidal folly for us to fail to prepare for 


another war—and, perhaps, the same if we 
fail to prevent it. 
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THE SHIP WITH THE PoeceLe= cae’ focal Mae 


‘AKE a 65 h.p. engine—put it in several different 
planes, What happens? One plane will outfly 
and outclimb the others, and use less fuel. It’s no 
secret—any experienced light plane pilot will 
tell you, “Sure, Taylorcraft outperforms any ship in 
its clas 
Just as Taylorcrafts flew in front before the war, and 
have repeatedly proved their ability for sumerous war- 
time activities, so the new Taylorcraft will again lead the 


field when America eagerly picks up peacetime flying. 

As soon as current restrictions ease and Taylorcraft’s 
‘war production responsibilities have been completely 
met, we want you to know what you can expect from 
Taylorcraft to make your fying safer and more satisfy- 
ing than ever before. 

Send us your name and address so you may be among 
the first to learn the news and details of Taylorcraft’s 
newest developments. 


einen igo 


World's Largest Builders of Side-by-Side Airplanes 


TAYLORCRAFT 
SEPTEMBER, 1944 


AVIATION 


CORPORATION - 
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ALLIANCE, 


a0 PRIZES EIVEN AWAY FREE IN DELIA 
PSEIAR SHOP PLANNING = 


You 4 Have a 
Chance to Win 


Here are the Rules 
‘ead them! 
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$1,000% in Delta Equipment 


MI LWAUKEE 
Power Toots 


(Retail value) 


for a Homecraft Shop! 


Nothing to buy! No entry fee! 
You don’t have to be an expert to win! 


Think of the thrill of winning 
$1,000.00 worth of famous Delta 
equipment (post-war delivery 
Or one of the many other valu- 
able prizes in this big contest! 
‘And think of the fun, the 
healthful recreation you and your 
family can get from these tools, 
as you create things of beauty 
and utility out of wood and metal 
and fascinating new plastics! 


Here's How to Get It! 
All you have to do is to put 
down on paper your idea of a 
practical homecraft shop. Maybe 
it's that shop you've been dream- 
ing about — or perhaps it’s an 
improvement on the one you 
now have, 

Whatever it is, simply send us 
a sketch of the floor plan (don’t 
worry, we don’t expect a me- 
chanical engincer’s finished draw- 
ing)—together with a statement 
covering the points given in the 
rules shown 


Some Helpful Tips 
that may make YOU 
one of the winners 


To start you off on the right 
foot, we're going to ip you 
‘off here to some of the things 
the judges will look for. The 
judges, incidentally, are recog- 
nized authorities, not con- 
nected with The Delta Manu- 
facturing Company. They will 
have the final say-so on the 
winners. 

Check off the items as you 
include them in your plan. 
That way, you won't forget 
anything. 


SEPTEMBER, 1954 


Include a floor plan of 
nit-of your proposed 
war Bomecrafe shop, 

sition of the power tools 

you woulduse. Indicate the 
dine of area ie would cover. 


ist the power tools you 
ink should be part of 3 
‘complete bomecraft shop. 


List the Delta power tools 
that you would like 0 Ret 
skter'the war. Give, the 
Bame of the store ‘where 
you would "be likely “to 
rake buch purchase, 


List the power tools — if 
y—that you Bow own. 


Well Worth Trying For! 
‘You haven't anything to lose by 
entering this contest — except 
the little time and trouble you 
take to get your entry ready, 
But you do have a lot to gain! 

Delta homecraft power tools 
— made by the largest manu- 
facturer of power tools for the 
homecrafe shop — are truly fine 
tools. They're accurate—they're 
dependable — ‘they're safe, 


It's Up to You! 
Now, whether you win these 
dandy Delta prizes—or whether 
someone else wins them — de- 
pends solely on you. Certainly 
you can't win, if you don't 
enter the contest, But you do 
have a chance, if you do send 
us your plan, 

So read the rules now, Then, 
eta head-start on the others 
y going right ahead preparing 

your entry. 


Are any of the following 


Finishes? Hardware? Plas 
es? 


What kind of toot sacks, 
paint racks, scovane bias 
would you recommend? 
TiowabSoctusber storage? 


Do you prefer to work ia 
wood? Metal? Plastics? OF 
combination of all? 


The above are simply sugres- 
tions. Include any otter mute: 
ial that you thiok can help put 
you among the winners. 
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How much should a mother 
tell her daughter? 


MY DAUGHTER BELLE is 
four months old nowand 
curious about many things. 
Some have been easy to ex- 
in: for instance, that 


WUT the other day T found Belle nosi ¢ around The 

Boss's favorite 22 rifle—the Rer rt 
master. “Mom,” sho asked, “what's this for?” Well, 
how much should I tell her? Would her ears droop to 
learn what she was missing? 


| preiDe on frankness. “Belle,” I said, “that's a 

Remington Sportmaster bolt ‘action 22 repeater. 
‘The Boss and I would go out for long cross-country 
walks together, and he'd take along this Sportmaster 
and some Remington Hi-Speed 22's—‘just for the 
fun of it,” he always said. And what fun it was! 
G“ANO win THE 8055 comes back, what swell 

times we'll ail have! The Boss, Remington Sport- 
master, you and I." “Gosh, Mom,” Belle sighed hap- 
pily, “that does sound doggy! And will you teach me 
what to do so that ‘The Boe will ike to have me 
along?” 


> Remington has produced vast supplies of military 
arms and ammunition for our armed forces. And soon 
—we hope—we will once more be able to furnish 
sportsmen with Remington shotguns and rifles. Rem- 

ington Express shells, Remington Hi-Speed 22's with 
Kleanbore priming, and mn’s big game cart- 

ridges with Core-Lokt bullets. Remington Arms Com- 
pany, Inc., Bridgeport 2, Conn. 

REMINGTON HLSPEED 22's, When 
ammunition is again available, 
‘ask for Remington Hi-Speed 
22's with Kleanbore priming. 


Remington, 


“Hi-Speed, Express 
Core-Lokt is a trade mark of Remington Arms Co.,Ine. 
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How Hotter Steam Gives 
Our Navy Greater Speed 


(Continued from page 90, 
let her turbines spin at unusual speeds. 

The turbine sets of our 35,000-tonners 
consist of a high-pressure and low-pressure 
turbine connected in series. The first is 
spun by fresh steam; the second uses the 
exhaust from the first, which cannot extract 
all the steam’s energy. In the North Caro- 
lina’s high-pressure turbine, high speed 
cuts the number of blades by more than 
three fourths, the length of the rotor by one 
quarter, and its diameter by nearly half, 
in comparison with an ordinary high-pres- 
sure turbine of the same power. Although 
special alloys are required to withstand the 
great temperature and pressure of the 
steam, the smaller turbine is more rugged 
and easier to build and balance. 

During the last spurt of naval construc- 
tion, the Navy preferred the turboelectric 
to the turbine-geared system for capital 
ships. Electric drive had several striking 
advantages. Vessels such as the California 
and Tennessee could be brought to rest from 
full speed in three minutes. By throwing a 
switch and reversing a current between 
generator and motor, these ships were able 
to use their electric motors as brakes. This 
also gave them unusual maneuverability. 
Moreover, one turbogenerator could easily 
be connected to supply all four shaft motors, 
with the other boiler and turbine units shut 
off at low speed, which made for economical 
cruising. Steam piping that can link any 
boiler to any turbine, and her improved 
gearing, however, give the North Carolina, 
in addition to her other advantages, near- 
turboelectric flexibility without the bulki- 
ness of the generator-motor combination or 
others of its drawbacks, such as excessive 
loss of power between turbine and shaft. 

‘The average efficiency of our more recent 
ships—the percentage of potential energy 
in their fuel oil translated into actual pro- 
pelling horsepower—is about 28 percent, in 
contrast to the 20 to 22 percent of the last 
war's combatants. This gain results in part 
from the inherent efficiency of high temper- 
ature and pressure, and also from a super- 
heat-control boiler, which is so efficient that 
steam temperature can be changed faster 
than a mercury thermometer can record it. 

High-temperature, high-pressure machin- 
ery has proved as easy to maintain as any 
other. It has, however, an implacable foe in 
oxygen. The slightest trace of oxygen in a 
steam system's feed water that has been 
heated to 850 degrees will result in its 

(Continued on page 246) 
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America’s Number One Manufacturer of Warm Air Heating Plants Announces 


COSTS LESS!...MORE EFFICIENT!... AMAZINGLY COMPACT! 
ALREADY PROVED IN THOUSANDS OF HOMES! 


80% OPEN REG- 
= . ISTER SPEEDS 
—_ WARMTH TO 
EVERY CORNER 
\ OF YOUR HOME, 


DRAWN OFF HERE—, y 
QUICKLY WARMED — \ } fs com 3 
MEANS WARM FLOORS. \\\ TENE. 


‘ik INTAKE > y ELING OR WORK, 
CHAMBER SPREADS af Y 
AIR INTO HEATING 

CHAMBER. q NEEDS NO BASE- 

5 MENT—NO DUCTS. 
AIR IS WARMED AIR-FLOW PRINCIPLE 
AND CIRCULATED 1) IVES BETTER 
3105 TIMES AN 6 (0 comront. 
HOUR IN AN 
AVERAGE 

5-ROOM HOUSE, 


eto!) 

STREAMLINED BOTTOM 

MAKES AIR “FLY” 35% FASTER 
THROUGH THE FURNACE! 


IT’S CALLED A “FLOOR FURNACE”. eet as se 
BECAUSE IT IS SET IN THE FLOOR! heat plants. 


Here is some of the practical Coleman heat-magic you can have after 
the war. New “‘warm-floor” comfort—automatic effortless ease——sur- 
prisingly low fuel cost. One of a group of advanced heating plants, per- 
fected by Coleman engineering genius. Gas, oil, butane models will be 


The "INSIDE STORY” 


WW Dee Sa, Weba Renan 

Without obenton send me your FREE israted tsk, 
\ 4 “The Ine try of Tomerow's Hane Hering.” 
THE “HOT” NAME ' 7 
IN HOME HEATING 


THE COLEMAN LAMP AND STOVE COMPANY 
WIGHITA 1 * CHICAGO 11 © PHILADELPHIA & » LOS ANGELES 54 
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CHitfping 
600) TASTE 


Never sharp...Never bitter... Always mellow 


Blots Brewing Co., Milwaukee, Wit, 
In our 93rd yeor 


MILWAUKEE 


Scientific shear tests prove that Weldwood 
Glue "makes the glue line the Safety line. 
It is actually stronger than the wood it 
joins! 


Wherever wood meets wood, this modern 
plastic resin adhesive does a quick and 
permanent “welding” job. It’s one of the 
handiest “tools” a home hobbyist or re- 
pairman ever had. 


Your hardware store or lumber dealer has 
packages of Weldwood Glue in 10c, 25¢, 
50c and 85c (1 Ib.) sizes and 5 Ib. cans. 
Get a can today or send 25¢ and your 
dealer's name for a trial 314 oz. sample. 


Weldwood Glue Has Everything 


1, Tremendous strength. 2. Waterproof, 
bacteria- and rot-proof. 3. Quick and 
easy to use. No heating. No waiting. 
Mixed just by adding water to powder. 
4. Economical. 5. Applied cold, quick- 
setting. 6. Smin-free. Supply limited 
due to Uncle Sam's war needs. 


UNITED STATES PLYWOOD CORPORATION 
WeldwoodGlueDept.103,35W AathSt..N.Y.18,N.Y, 
“(Makes the glue line the SAFETY line" 


WELDWanpD 


PLASTIC RESIN 


WATERPROOF GLUE 
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Every Dollar You Invest Helps Speed 
«+ Buy More War Bonds 


The Postwar Plans of Mr. G.I. Joe 


Most of his plans are pretty simple, but more vivid and convincing than the 
best drawn blueprint of a postwar miracle. Some of them look a lot like the 
picture above. The same old water and rocks, reeds and pines. Plenty of good 
fishing and savory slabs of just-caught bass sizzling and browning in the pan. 
‘And finally the welcome old chow call .. . "Come and get 


‘V-mail from a host of “planners” indicate that a sparkling new Evinrude will 
be an important part of the picture. On battle fronts around the world the boys 
have watched Evinrudes deliver the kind of performance they respect . . . and 
want more of when they get back. Our plans are to provide it for them 
to the very top of their expectations! 


EVINRUDE MOTORS, Milwaukee 9, Wisconsin 


EVINRUDE 
A al OUTBOARD MOTORS 


x 
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“A Thing of Beauty 
AND A 
csmoxinsy Joy Forever!” 


Just as fine embroidery deserves fine 
linen, 20 fine pipe craftsmanship de- 
serves fine briar! 

There isnosubstitate for imported briar 
from the Mediterranean repion. Sothat's 
the material we give the master pipe- 
makers of LHS to work with—that and 
solid rubber bits, steriing silver bands, 
and years of pipe- making “know bow” 


Weselect briar of rare grain andbeauty, 
circle it with solid gold, and offer the 
Sterncrest 14K to the ultra-discrimi- 
nating who want toown.and $77 50 
give, the ultimate in pipes. 
Ail good pipe deaters carry LHS famous pipes 

LAH. STERN, INC,, Stern Bidg., Brooklyn 1, N.Y. 
Mobersof AQF sitatiee$1ond Para hipes 33.50.5150 


YOU WILL UNDERSTAND —Thovsonds of LMS pipes 

‘fe now going to the ormed services. if you can't alt 

Ways locate the LHS model you want, remember, any 
UMS ig "Perfection no Pipe. 


DOr | 
pipe and smoke it. 


How Hotter Steam Gives 
Our Navy Greater Speed 


(Continued from page 242) 
speedy destruction by rust. Consequently, 
the Navy has evolved one of the most effi- 
cient de-aerating systems now in use. 

Our first high-pressure, high-temperature 
turbines were installed in the Mahan de- 
stroyers, completed in 1936-7. The Mahans 
had double-reduction gears, de-aerated feed 
water, and 400-pound 700-degree steam. 
But the Navy had its troubles with the Ma- 
hans: the engine room was so cramped 
that the ship's side plating had to be cut 
open to make engine repairs; deck plates 
buckled; and an attempt to heat the steam 
to 850 degrees had to be abandoned. 

Even while the Mahans were still build- 
ing, the Navy went to 450 pounds in the 
Porter class of destroyer leaders, and in 
June, 1935, laid down a leader of another 
type, the Somers, which operated on the 
steam condition that has since become 
standard: 600 pounds and 850 degrees. She 
also had the first boiler using the new 
superheat control. 

The Somers proved herself instantly, d 
ciding the Navy to change the power plants 
of the North Carolina and Washington, 
which had already been started. On 600 
pounds, 700 degrees, the Somers’ fuel con- 
sumption was 22 percent less than that of 
her 300-pound, 600-degree rivals (whose 
boilers, turbines, and gears took up 22 per- 
cent more space and weighed 41 percent 
more) and nine percent less than that of her 
450-pound, 700-degree sisters. At 600 
pounds, 850 degrees, the Somers cut her 
fuel requirements by another ten percent. 
Later destroyers, with special cruising tur- 
bines that stretch the oil supply, bettered 
this gain by another two or three percent. 
They developed 10,000 horsepower more at 
600 pounds, 850 degrees than at 600 pounds, 
700 degrees—enough extra thrust to mai 
tain battle speed even with several months’ 
barnacles fouling their bottoms. 

In 1939, Britain launched the first of her 
multipurpose light cruisers, the Dido, with 
steam conditions of 400 pounds and 700 de- 
grees. In the same year we re-engined the 
Dahigren, one of the World War I four- 
stackers, to operate on 1,300 pounds’ pres- 
sure and a temperature of 925 degrees. The 
Dahlgren is another 10 percent more eco- 
nomical. For the moment, the Dahlgren's 
machinery is not being duplicated, owing to 
the scarcity of high-test alloys, but she is a 
guarantee of the maintenance of American 
leadership in naval power plants in the 
years to come. 
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First ON My Qt Load 
Is A NEW HARLEY-DAVIDSON ‘ 


ie) 


“Your motorcycles are doing a swell job . . 
lieve me they really catch hell here in New Gui 
But they can take it, Better performance, speed, 
and easy to ride. It’s the A-1 motorcycle for me, 
and I salute you—the makers of the one and only 
Harley-David 


"One of the first things on my Want List after 
the war is a new Harley-Davidson. Your machines 
are helping to win the things the boys want.” 


Corp. V. A. N. — it will be swell when fellows 
like you are back to ride in race meets, hill-climbs, 
endurance runs and other exciting motorcycle events, 
Thousands of riders have Harley-Davidsons at the 
top of their Want List — and “BUY BONDS" 
is their slogan so they CAN own one, 


HARLEY-DAVIDSON MOTOR CO. 

Dept. PS, Milwaukee 1, Wisconsia 
Please send at once free copy of 24-pa: 
ENTHUSIAST MAGAZINE, filled with moto: 
cycle action pictures and thrilling stories. 


City Seate. en 
BEE eee eee ee 
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MICRO-TESTING 


“beats the promise” 
FOR 


PROFESSIONAL Blades embody a degree of precision 
superior to usual high standards, Tolerances —so €lose £0) 
perfection—attained by PROFESSIONAL 
your guarantee of cleaner, smoother, more satis 
Try PROFESSIONAL Blades today —they're 


PRECISION-MADE *& RUST-RESISTAN 


BLADES NEWARK, 2, NEW JERSEY 


ag 


wartrProor OW 


HAST GLASS" 


Belts and Braces of the Future 


100% ELASTIC ALL STRETCH 
+ In limited quantities 

No. RY 121 

IS jewels, 


$39.15 
542.50 
559.75 


Prices Include All Federal Excise’ Taxes. 
Postage Prepaid. Mail Orders’ Promptly Filled. 


Write for Free Illustrated Booklet “RY” 
BELL WATCH COMPANY 
Time ond Life Bldg, Rockefeller Canter, New Yeck 20, &.¥. 


ed stocks on hand 
ork. Chieago and Les’ A 
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How to enjoy starched collar 
neatness & soft collar comfort 


The answer is SPIFFY—the invisible collar stay with 


the self-adjusting springs. Smooths away wrinkles and 


collar curl—holds down the points—kee fellow look- 


and trim the whole day long. 


ing neat, smar 


| 19 Million Sold 
To Servicemen! 


mail. Why not send two or 
to your man in the 


SPIFFY COLLAR STAYS 


CREST SPECIALTY CO., 663 W. Washington St, Chicago 6, Il 


CONDENSING 


You'll see the difference —You'll toste the difterence—when you smoke 
1 Royalton CROWN... [ts patented safeguards elimincte every pipe- Selected. Brior 
‘ripe ...1ts many inbuilt features edd up to 0 guorantee of «i clean, 

dry pipe—essurance of constant, unedulterated smoking contentment. 

HENRY LEONARD & THOMAS, INC., OZONE PARK, N.Y. 
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WHEN YOU 4 TOOL TEAM 
for SMALL PARTS 
WANT A LATHE MACHINING 


Precision-proven by 
the rigors of vital 
war production, 
Atlas lathes are the 
ideal all-around ma- 
chine tools for com- pant eaeee 
mercial or private 
Only MRO 


or higher priority 


shops. 


orders can be entered 
But when war 


now. 
needs are filled, be 

MILLING | 
sure to see the versa- MACHINES 


tile, low-cost Adas 
tools in action before 
you buy! Send for 


latest catalogs. 


ATLAS PRESS 


COMPANY 
\ aan 


Th, BONDS, LaTHes 
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A. pliable Plastic that 
| plugs holes in and around 
screens, casements, drain- 
boards, sinks, bathtubs, 
etc. Stops rattles. 

In winter weatherstrips 
windows. 


MANY USES IN 
THE HOME 


Keeps out dust and dirt, mosquitoes, flies, 
ants and other insects. 
Easy to apply. Unrolls like ribbon, Ad- 
heres to any clean, dry surface, Just press 
into place and it stays put. Does not shrink, 
crack or chip. 
About 80 feet to aroll. At your Dealer's or $1.25 postpaid 
Send for Circular 
J. W. MORTELL CO. 


534 Burch St. 


DIXON’S GRAPHITE 


SLIPSTIK 


Holes and cracks in 
floors can be quickly 


repaired with PLASTIC 


WOOD! Handles like 
putty; hardens. into 
wood. At Paint, Hard- 
ware, and 10f Stores. 
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WHY USE A NUT? 


Anut draws things vogether and 
holds them tight. It permits 
taking apart and refastening. 


If a nut loosens by itself, it fails 
in its job, A good nut must 
always hold. 


‘Thatiis the unusual virtue of the 
Elastic Stop Nut. Where an 
ordinary nut lets go, this one 
grips fast. It locks anywhere 
on the bolt, It can't wiggle 
or turn of its own accord— 
even under severe vibration. 


But you can take it off and put 
it back on time and time again, 
Ttstill locks. And it never mars 
the bolt. 


The reason is the elastic collar 
in the top. When the nut is 
turned on, this collar squeezes 
between the bolt threads and 
hugs tight. 


This provides security. That is 
why Elastic Stop Nuts are used 
by billions in America’s air- 
planes. There are more of these 
nuts used than all other lock 
nuts combined. 


After a while you'll see these 
nuts with the Esna red collar 
on the things you buy. 
count on it—whether it’s a 
car, refrigerator, radio or \ 
not, it will be stronger, safc 


same 


RAIL & AIR 


The Railway Express Agency uses a 
great many Elastic Stop Nuts on its 
fleet of 13,000 trucks. It uses them on 
many of the chassis and truck bodies 
as illustrated above, because once 
drawn up tight, they hold fast. No 
periodic taking up — no loose, 
squeaky or rattling trucks on the 
road, even in the face of day-in, day- 
out going and stopping on all kinds 
of roads, 


Locke ON 
THE AOU aY 

THE ACTION 

RID COUAR 


THE COUAR 
\ re nur CaN BE 
} seo Time AND 
| Time AGAIN. 
J 
MADE IN ALL SIZES AND T¥PES— WITH 
THREADS TO FIT ANY STANDAKD 
TYPES OF OUTS. 


ELASTIC STOP NUTS 


Lock fast to make things last 
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A saw that’s dull makes muscles ache ! 
Get it fixed for goodness sake ! 


Take it to your hardware store— 
Saving tools helps win the war! 


WE RENDER 
ee) 


SAW SHARPENING 
SERVICE 


Where you see this window sign... 
You'll get work that's extra fine ! 


Later on, you can insist on 


A brand new saw made by DISSTON! 


HENRY DISSTON & SONS, INC. 
910 Tacony, Phila, 35, Pa., U.S.A. 


GOOD ADVICE ON TooLs Free! 
The Disston Saw, Tool and 

File Manual tells how to use 

and care for tools. FREE at 
your Hardware Store, of write 

Us for a copy. 


252 


Buy Wer Savings Bonds and Stomps regularly. 


BEST SELLER 
_\ SENT FREE 
to men whe smoke pepe 


send you an ample sample of this bese 
hs free copy of the gaily illustrated, easy- 
to-read booklet, * 


dress on a postcard, and 
sail ic to Joba. Middleton, 1203 Walnut (Tobacco) 

Philadelphia 7, Pa, Beer do it now before 
you forsee. 


Free Fall 
Catalog 


off the Press 


vas spe 
r own manufacture for 


The Dennison Handy Helper says: 


It Took Time to Make It. 
Use Care—Don't Break It 


| AND INSURE CARE IN HANDLING WITH 


RWIVOOW 
CAUTION LABELS 


Stationery Departments Everywhere 
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Midwest Radio Corporation—since 1920, famous 
for fine radios, and their factory-to-you selling 
plan with savings up to 50% —looks to the post- 
war future. To build the kind of radio you want, 
they ask you now to submit a letter on the subject: 
“What | Want In My Post-War Radio."” For the 
11 best letters, Midwest will give $1,000.00 in War 
Bonds. Letters must not exceed 200 words and you 
may send as many entries as you wish. Letters will 
be judged on the practical value of the ideas con- 
tained therein and the decision of the judges will be 
final. In case of ties, duplicate prizes will be awarded. 
All entries must be postmarked not later than midnight 
Dec. 31, 1944. Contest open to all except employees 
of Midwest Radio Corporation, their advertising agency, 
and members of their families. Winners will be notified 
on Jan. 31, 1945. Prizes will be awarded as follows: 


First Pri ...$500 in War Bonds 
Second e . .$200 in War Bonds 
Third Prize... .$100 in War Bonds 


and eight prizes of a $25 War Bond each. 
Send your entry to Contest Editor at 


MIDWEST RADIO CORP., Dept. 59 H, Cincinnati 2, O. 
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CUT ANY SIZE The Tug That Went to War 


‘Continued from page 63, 


i Sheet Metal 7 
in \ Soller, Plate, Bay while a U.S. cruiser fired across her 


stern at Jap positions in the hills; and at 

Kiska, Captain Kroll actually saw the 
startled Japs who were soon driven out. 

At Attu, the Moran also landed runway 

Hard Rubber matting from a freighter two miles offshore, 

Captain Kroll did this by lashing his old girl 

to the side of 200-ton, flat-bottomed barges, 

| then plunging bow-on into the beach under 

full power. Roaring tractors would then 

snake each barge to safety, while the tug 

backed off and went back for another load. 

One overloaded barge capsized, smashing 
the Moran’s railing, top decking, and galley 
door. “I started to back up like a son of a 
gun,” Captain Kroll grins. “I knew she 
would sink, and I kept men standing by the 
line with axes.” But the tug escaped, and 
that was the only load of hardware she lost 
while beaching a dozen or more barges a 
day for a week on the foggy Attu shore, 

Another neat trick was the landing of 
food for more than 3,000 American soldiers 
+49 24" who had gotten on one Aleutian isle without 
Cot Holes "10 2%" $ 995; being discovered by the Japs. Without more 
With Bruno No. 101 f supplies, those men would die; but if dis- 
covered too soon, they would be slaughtered. 
‘The Japs’ detection equipment would almost 
certainly pick up the steel hull of any supply 
ship that ventured near that isle. How, then, 
could more supplies be delivered to those 
men without disclosing their hideout? 

The Captain studied the charts and weath- 
er reports. Then he loaded a string of wood- 
en boats with the necessary supplies and 
towed them to a point far from the island. 
Choosing just the right time and place, he 
cut those boats loose, and the current swept 
them toward the isle. 

Before his old girl had to return to the 
states to be overhauled, she had proved 
many times that a tugboat—like the mouse 
that gnawed a rope to free a roaring lion 
from a trap—can sometimes be of more 
service than the greatest ship that ever 


NOW AVAILABLE FOR 
HOME USERS! A. single 
Bruno Hole Cutter does the 
work of many fixed-radius 
tools, from 34" to 1%". 
‘Two Bruno Hole Cutters 
give a cutting range of 94” 
to 244". Both cut steel, 
sheet metal, plastics, wood, 
hard rubber, fibre and other 
materials. 

Bruno No. 100 has 4” 
straight shank. Also fu 
nished as 100-B, with bi 
stock for brace, Casting 
r "to 114". 
$2.95. Model No. 101 has 
3h” straight shank (No. 
101-B optional, with square 
bit stock) and priced at 
$4.95. Cutting range 1” to 
214". NOTE: MONEY- 


BACK GUARANTEE! sailed the sea. Her captain had been hon- 
Bruno Tools, Beverly Mills ored by both his own and the British Gov- 
California ernments, and his superiors felt that he 


was entitled to time out, but he and the 
Moran quickly put to sea again. 

“They asked me didn’t I want to quit,” 
said Skipper Kroll, during his few days with 
his wife and daughter in the little home he 
had built in a New York suburb in 1918. “I 
thought it over, but,” the captain coughed, 


Bruno Tools, Beverly Hills, California H 
1 
! 
| “I couldn't let anybody else take that old 
1 
i} 
1 
4 


Enclosed Find Money Order Far Tools Checked Below. 
(Ne, 100 $2.95] Ne. 100-8, $0 Shonk $2.95, 
One. 101 Ne. 101-8, $0 Shenk 94.95. 


girl out. Not while the war is on. We got 
plenty more work to do, me and that old 
devil.”—VOLTA TORREY. 
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a 


“A guy with a Matlin Rifle 


hed) who need the solace and 
of a fisherman's day on the 
Sive them a taste of this health- 
ful, healing sport. Share your fun... 
When you go fishin’, take a friend! 


It goes without saying, of course, that 

u'll have more time—and more 
Tan all around —if the third party on 
your trip is a Sea-Horse. The Sea-Horse is 
‘born fishin’ friend. JOHNSON MOTORS, 
500 Pershing Road, Waukegan, Illinois. 


DEALERSHIPS: All of today's Sea-Horses are 
for the armed services and ensettial needs. But if 


utter what your location may 


= There Is “aca, 
. No Substitute For 
: Do YouR puTY— 
Experience > BUY WAR BONDS 


JOHNSON SEA-HORSES for DEPENDABILITY 
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TWEADEVED. suai 
HERE 


Here’s already-colored wax 
in a GET COLORS 


* If you've got a nick or mar to cover 
in a table top . . .or want to bring back 
the rich, mellow finish on an old piece 
of cherry, maple, or pine furniture... 
or finish @ repaired section to match 
older wood ... here's an assortment of 
colored waxes all ready to use. 

Shinola Wax Shoe Polish in Neutral, 
Brown, Ox-blood, and Black, applied 
‘ond finished like ony other wax, is also 
ther and linoleum, 
hinola helps keep 
' shoes new-looking longer. 


KEEP ’EM SHINING WITH 
SHINOLA & 
Wertine ploces heavy demonds upon 10¢ 


t0 if your dealer Is 
NEUTRAL = TAN = BROWN = OX-BLOOD = BLACK 


fority out of shock, placse be patient 


RUST-PROOF ANYTHING IN 2 meaires) 


Aa vine coating of hi 


x, FIENDOIL * 


Protects ... 35¢ 2 of. Bottle at Dealers 
“McCambridge & McCambridge Co, 
Baltimore 23, Md. 


TELESCOPE PRECISION cee iam: Ponelie’ 5600 
realizes new pen perfection 
The Wearever Zenith writes like a charm, effort- 
lessly. From blueprint stage to finished pen, pre- 
cision marks every step in its making . . . yes, 


precision comparable to that lavished on a fine TAPE WORMS 
telescope. Telescope Precision! With its 14-carat ROUND WORMS 
gold point, its exclusive “C-Flow” feed, its rich (Ascarids) 

color selections, Wearever Zenith sets new foun- HOOK WORMS 
tain pen standards. Made by David Kahn, Inc. WHIP WORMS 


Poets fetoe it box $275. 


-=.you can free your dogof all these worms 


ut PULVEX 
caszwat WORM CAPSULES 


(oad by hing rede. Atlan pt, ra, department stor, Se 
1 pacags (dente sin, Se) Pach tw was: for pape, fr dogs. 


(©1944, Devid Kaba, tne. 
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Build It At Home ... From SCRAP! 


THE WORLD'S SMALLEST 
5-CYLINDER AIRPLANE ENGINE! 


%" Bore and ‘” Stroke 


ing S-cylinder, 4 stroke 
cycle aleplane engine, its big brother. ‘ight 
how we are working ‘all out for ‘Unele am but when our facilites 
‘ean bo released for peace time production, this engine ean be pur 


i, You can build ihis fascinating motor in Your den Workshop 
Vo ho fe, no-essental 1 
‘io make you can buy from Us 


COMPLETR BLUE PRINTS are now araabe, easly under 
standable to those with some knowledge of 


et In ‘the butlding 
Cf this amazing engine, Easy to read-—easy to follow. 


reference book whieh covers tm detail eve 


A,COURSE IN MACHINIST TRAINING 
AND A" FASCINATING HOBBY 


niuepri 


‘end chee ot mane 


MORTON AIRCRAFT, DEPT. 2 


3227 HARNEY STREET OMAHA 2. NEBRASKA 


STOKER EMPTIES OWN ASH! 


A remarkable stoker already used by thousands 
‘of home owners—fits into any furnace or boiler. 
Manufactured since 1934. So automatic it takes 
the coal from your present coal bin through a 
pipe to the furnace, going around corners if 
necessary. Keeps house at even temperature, 
‘empties its own ash in sealed containers, no coal 
to shovel, no clinkers to dig, only bituminous 
stoker of its kind on the market. Send for full 
information NOW! 


POCAHONTAS FUEL COMPANY INCORPORATED 
341 EAST 13181 STREET # CLEVELAND 8, OHIO. 
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“SLIDE RULE” 
for Woodworkers 


VW! 


<= 
GREENLEE 
= 


HANDY CALCULATOR 


Speciol wartime offer by the QNLY 
mokers of fomovs GREENLEE 
tools for craftsmen. y | 


You just set the dial and... 


> Convert linear to board feet 
> Determine slope per foot in degrees 


> Compare hardness, weights, shrinkage, warp- 
ing, ease of working of various woods 

> Find bit sizes for head, body ond thread of 
standard screws 

> Determine nail specifications 

> Get helpful tool sharpening tips 

Heavy varnished cardboard . . . soil-proof . ..6 

Inches in diameter . .. fits tool kit, 


(\ Ws See 
\ae 


GREENLEE 
\ Say; 


| OREENLEE TOOL COMPANY, 2130 COLUMBIA AVENUE | 
ROCKFORD + ILLINOIS | 


1 Enclosed is 10. Send your “Mandy Cateuloter” | 
by return mail. 


| 
| 
| 
| 
| 
| 
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QUALITY 
For Wartime Wear 


Reod about Motorcycling—write 
INDIAN MOTOCYCLE COMPANY, SPRINGFIELD, MASS. 


Carhartt Work Clothes have 
bes foll- 
fashioned, quality fit, for over 
fifty years, Blue and pin stripe 
overalls, lace back dungarees, 
work caps, extra heavy brown 
duck overalls provide the 
selection for America’s hard 
hitting army of war work 
Heavily reinforced, lock- 
itched, full cut, with extra 
deep pockets, non-rust buttons, 
‘and made from Carhartt’s fo- 
mous Sanforized Master Cloth 
you'll find them economical and Carharit's heovy be 


comfortable for war time wear.  joughest loot. 


famous for the 


BUY WAR BONDS NOW 
4k ok TO BUY AN INDIAN LATER oe oe 


Build These Big 36’ Industrial Training 
_ CLEVELAND MODELS 


Learn ‘Theory. Desien, Construction, 
Plight, Quickly, Eaafly, Inexpensively 


HAMILTON CARHARTT OVERALL CO. 
Detroit, Mich. Carhartt Park, Ky. 
Atlanta, Go. Dallas, Texos 

On sale at your local dealers 


‘ec 
UNION MADE WORK CLOTHES a a SOS 


50 Years a Friend to Organized Labor Pe LEIAY MEO. 60. 
BPs Lesay iat. Minn, 


Welding Steps 
Remote Control 
Polarity Control 


long? Get your Hobart 
jeday and cash in on some of 
welding jobs now open, You can 
lished business ready for that post- 


fre dey lr het penile deliver, per 
Wa ee ober perry Hes 
HOBART BROS., CO., xP-941,Troy, O. 
Barrera trae ters. 


arc’ werbens 
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IF YOU ww: | > MARX MAN> 


Good Pictures” 
UsE YOUR CAMERA-SEND 25c FOR MEN OF ACTION 


for this Sé-poge book. It 
your problems, Write te 
Jaraus Inc, Ann Arbor, 
Michigan, Dep. H. 


—- 


MARXMAN PIPES caso 
the tension...the strain 
of battle, thi neck 
pace in the and 
factory. Men of action 
everywhere depend on 
MARXMAN PIPES to re- 
tax...to lighten the load! 


Enjoy the smoothness, the mellowness, 
the cool and satisfying sweetness of a 
MARXMAN. Every pipe is bench-made by 
expert craftsmen from thoroughly aged, 
selected briars. There's a MARXMAN PIPE 
for every taste—all the popular styles and 
also many exclusive shapes. Look for 
-MARXMAN- on the next pipe you buy. 


Morocco 
Fectherweight of 
$250 


argus 


incorporated 


ann arbor 
michigan 


ANYONE, ANYTIME 
CAN MAKE PHOTO-COPIES 


QUICKLY_ 


The most 
USEFUL 
ying method 
or perfected 


MEL-O BRIAR 
Famous Pipes of 
50 


FAST, PHOTO-EXACT COPIES 
IN ANY OFFICE OR SHOP 


Same-sin 
1s" e22 


reading. Photo- ‘direc ‘1 . records, 
ie fee >MA AN> 


‘Accepted "as legal’ evidence. Copies. from, mags e 
zines or books. "No end to the uses of A-PE-CO. 27 W. 24th Street, New York City 


No Camera—No Film—Low Cost 
Any office employee quickly becomes expert. Low 


gost per copy, lowest investment in equipment 

Saves other equipment. Simple, fast. No focusing 

Conserves man-hours. You need this time-saving 

equipment, Immediate delivery, Write for folder 
CO 


‘ses in your busiaene, H-C PELLETS ARE AV LABLE 


AT FINE STORES—EVERY WHERE 


Representatices in Principal Cites 
In Coneda: allway & Power Engineering Corp., Ltd 


ALE SE EEO | ceNiAMin AiR RIFLE CO., $11°Marion St, St. Louis, (4) Mo. 
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THE PASSION 


of great purpose 


With white heat in his mind, 

and the passion of great pur- 
0: . Thomas Jefferson in 

1776 drafted the Declaration of 
Independence . . . using goose 
quills for pens. 
y no man needs pointed 
feathers or any other antique 
implement for writing. Because 
in Inkograph he hasan indomi- 
table pen to pace his swiftest 
thought... with a point that 
pressure will not injure... fa 
acting, reliable, adapted to 
hand — dependable for years. 

Inkographs are preferred by 
men in service. Soif your dealer 
doesn’t have one, keep trying! 

The name Inkograph on the 
barrel identifies the genuine. 
Sorry, no mail orders—only 
dealers can supply you. 


Inkograph Co., Inc., 200 Hudson St, N.Y. C. 13 


Buy Wor Savings Bonds and Stamps regulerly. 


Fuse Puller — Circuit Tester 


109 LP. Circulars on 


Te fallin WS 
SEN ORE TE bee 


BUILD YOUR OWN RII 
TRACTOR 


using old a 


HULL MFG. CO., P.O. Box 246-E9, WARREN, OHIO 


ELECTRICITY FOR ANY JOB 


: ANY WHERE: 


POPULAR SCIENCE 


S C ELECTRIC 
OUTBOARD MOTORS 


Plan on owning a modern 
SC Electric Outboard Motor. 
Quiet, dependable, efficient, 
these motors are ideal for trol- 
ling with boats up to 16 foot. 

— 


¢ 
vay 
xX 


SC BOAT & LUGGAGE TRAILERS 
A dual-purpose trailer for any flat, vee of 
round - bottom boat up to 18 foot... of 
with utility body in place, a 1000-pound 
luggage and equipment carrier. 
SC products will be available as 
‘Civilian production can be resumed. 
‘accepted mow for early post-war delivery. 
SILVER CREEK PRECISION CORP. 
SILVER CREEK, NEW YORK 


Oerlikon Anti-Aircraft Guns 


Curtine P40 and Ped Aircraft, 
Aircraft 


rotors and Sterling Admiralty Engines. 


ACHROMATIC LENSES 
ASTRONOMICAL OBJECTIVES 
OPTICAL FLATS—1/; WAVE 
‘A LUMINIZED DIAGONALS, '/: WAVE 
FRONT SURFACE MIRRORS: '/; WAVE 
Send for prices and details. 
MAYFLOR PRODUCTS CORP., KATONAH, N. Y. 


WANTED: 


IDEAS! 


We have been retained by a number of companies desing 
postwar products and processes. If your idea is acceptable 
in attractive contr licensing will be 

wings and description. 
Your information confidential, This tervice is jree to you. 


NEW PRODUCTS DIVISION 
DESIGNERS FOR INDUSTRY, INC. 
‘2915 Detroit Ave., Dept. §.7, Cleveland 12, 0. 


SEPTEMBER, 1954 


LIMITED QUANTITIES 


= 


Carpet Sweepers 
Electric Vacuum 
Cleaners 


Electric Stoves 
1-Burner and 


Electric Steam Irons 
Automatic Electric Irons 


Electric Irons 


Electric Ro: All Sizes 
Electric Waffle Bake 
Electric Hair Dryers 


Infra-Red 
Health Lamps 


‘Schick Electric 
Shavers 
and Others 


RADIOS, A.C. & D.C. 
Table & Console Models 


Electri 
Food and Cream 
Electr ich 
‘6. 


tric Room Heaters 
with or without Wire Guard 
Electric Fans, All Sizes 
Electric Wire, All Sizes 
Heater Elements 
Iron Elements 


Cooker Elements 


Silverware for Home Use 
Silverware for Restaurant Use 
Write or phone for prices 
JOSEPH WINKLER & CO, 
667-671 N. CLARK ST. CHICAGO 10, ILL. 
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You can fabricate beautiful, modern, practical 
plastics gift items at home —for fun or for profits 


EASY. No special cools or 
training necessary. Easy, fas 
inating, clean, profitable 
WE SUPPLY PLASTICS. Choose 
items you wane from our 
catalog. We send you crys 
tal-clear Lucite or Plexiglas, 
Cut to size, ready to assemble. 
YOUR OWN BUSINESS. With 
a little experience, you can 
make these articles co sell at 
a. good. prof. your 
Own profitable plastics Busi 
Dopt. P59, 2850 W. Ave. 


ness! Earn big money! 
SELL FAST. There is a big de. 
‘mand for beautiful. practical 
Rift items. Sell directly to 
Stores, Take advance orders 
CHRISTMAS GIFTS. Iueal for 
Christmas xiving’ of selling 
—bur stare now 

GET CATALOG. Start yourself 
ua this fasingsing hobby or 


THERE ARE MUNDMEDS OF SAWS TO BE FILED in 


FOLEY MANUFACTURING CO. 


919-4 Foley Bldg., Minnoapol 
1d Free Plan on Saw Filing bus 


13, Minnesota 
obi 


SYNCRI} 


DROPS A Pogs/ 


aha 
un there’ Il 
igo 
bed < 
Seo Ronn! 
Devices, Inc. 


; REED MICROMETERS 


0-1" reading in 110,000" 
one of America's nest 


KATO ENGINEERING CO., 
16 Elm Sts, MANKATO, MINN. USA 


| Ee, WILLIAMS 


SHEETS TIM. WILLIAMS & €0., BUFFALO, W. 


Buy War Savings Bonds and Stomps regularly. 


"YANKEE" TOOLS 


Standard of 
Dependability 


Standard the world 
over for more than 
half a century, 
“Yankee” Fine Me- 
chanics’ Tools— 
Spiral Screw Drivers, Tap 
Wrenches, Automatic Drills, Bit 
Braces—are saving vital man- 
hours on every conceivable sort of 
wartime production, They'll work 
at reconversion one of these days 
on production of 
the peacetime goods of private en- 
terprise. They save man-hours by 
being deliberately and ingeniously 
designed to do precisely that. So 
remember “Yankee” Tools as time, 
trouble, and money savers when 
they are again readily available 
after Vietory has been won. 


‘*YANKEE® SPIRAL SCREW DRIVER Na 130 
‘A Sita for Every Purpone 


“YANKEE” TOOLS 


make good mechanics better 
North Bros. Mfg. Co., Phila. 33, U.S. A. 
Established 1880 


Makers, also, of “Yankee-Handyman” Tools 


Your Future 
in RADAR-RADIO 


Ifyou are a Radio Engineer, Layout Drafts- 
man, Laboratory Assistant, Quality Tester, 
Analyser, Phaser, find out what Motorola 
offers you in future security, rapid ad- 
vancement, recognition and’ salary it 
creases, W send details. Write today. 


Motcrota ,Manuracruning 
CORPORATION 


4545 W. Augusta Blvd. + Chicago 51, Il. 
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e you joined the 
Almost every house- 
holder today is a member. 
And when leaks, cracks, 
loose parts threaten the 
life of household equip- 
ment which is now prac- 
tically impossible to re- 
place, Smooth-On No. 1 
Iron Repair Cement sup- 
plies RIY first aid. Lasting 
id, too. For Smooth-On 
—so easy to apply, no heat 
required — has PROVEN 
its satisfactory results 
through 50 years on the 
market. 


When leaks or cracks 
appear in heating or plumbing systems, 
when screws, bolts, he rales casters, hinges 
etc., refuse to stay tight, reach for your can 
of Smooth-On—and be sure to have one 
always on hand for emergencies. Obtain- 
able in 1% oz. z., and larger containers 
from your hardware store, or if necessary, 
from us. 


F RE E ttandeoox 

HANDBOOK 

age, pocket size, conventently 

indexed Smooth-On — Handbool 
1, tested, short 

YOU can rej 


about every type of home equip- 
Send the coupon. 


Plecse moil me my Repair Hondbook 


jee 
Doit with SMOOTH-ON 
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YOU CAN EASILY MAKE 


Telescopes—Magnifiers—Photographic Gadgets 
and HUNDREDS of EXPERIMENTS with 


cor LENSES 


cost 
the unique Xmas Gift, popular with Servicement 


10 Page Project and Idea Booklet with 
all sets—describes successful developments—pol 
the way to new experiment 


ALL LENSES NEW, finely ground and polished, 
‘edges very slightly chipped—A SALVAGE BARGAIN! 
Que Advertising Special” 15 Lenses tor 

bald, Yor, making Your own powerful tel 
pes, low power mic rong magpifers. dra 
Tngiproiuctor photo cells, telephoto fens, dummy’ focus- 
Wiewer, stereoscopic’ viewer, 
Yocusing aids. For experi 


tal optics, ‘portral 
ing, ultra close-up shots, and many, many Other Uses. 


plus twenty more expensiv 
‘ol experiment and gadget Making. All our 
tly packed and marked. 


‘Only $1.00. The Complete Hand Book. 
END OF WAR BARGAINS 


pete 
nt for projecting 
ful sieht. Indi: 


estpald. (May also. be used. Tor 
2%4 x 214 Film) Consists of 2 uncemented achromats 
114 Inches in diam. Mounting directions and cement 


Achromatic Lenses, originally” produc 
Jie Power.” Order No 2000-8. 


length of 2. Originally mts 
100 Postoaid. 


EDMUND SALVAGE CO. 
27 W. Clinton Ave., Dept. 10, P. ©. Audubon, N. J. 


THE BARRON MULTI-PURPOSE 
ROTARY WOOD PLANER 


PLANES & SURFACES « PANELS & BEADS #1750 
BETS + TENORS 


STEEL TOP AUXILIARY 
LE 


BARRON TOOL CO., INC. 
370 Architects Bidg., Detroit 1, Mich. 


HANDY ASSORTMENT 
eee 


SCREWS e NUTS © BOLTS © WASHERS 
RIVETS © SPRINGS © BRACKETS @ MISC. 
MORE THAN 1,000 PIECES 


le treasure chest of fastening dé 
use. Satisfaction guaranteed. Or- 
\AL—2 assortments, over 2,000 


HUDSON TRADING CORPORATION 
The House of Handy Assortments 
161 West Hubbard St., Chicago 10, Ii, 


Sand Tart NE leat Treat — ta Hardening 
BRONZE FOUNDRY 
BY Re Aen da RST, seat 
: Soaking: cortia See ed 


Hons, for instruction. 
ove,” Orde 
Thiree sizea 


ight, aia 
ie a, 110 vot 
Ke"or BC eneray’ a ey ‘operatlon, 


es 


KANSAS CITY SPECIALTIES 
jox 6022, Dept. S-46 Kans 


Try Anti-Gray 


Hair Vitamins 


Plus Wheat Germ Oil (E) Vitamins 
ON THIS MONEY BACK OFFER 


‘City, Mo. 


RESTORING COLOR TO GRAY HAIR WITHOUT 
DYES IS SCIENCE'S LATEST MIRACLE 


Se A Recta hee ae ete Ane 
‘SEND FOR THIS INTRODUCTORY 
TRIAL OFFER TODAY. 


Bap aye 


110 S. MICHIGAN 
10's ILLINOIS, 


THE BOND with a PEDIGREE 
= 


A thousand test 
formulas — hun- 
dreds of bonds of 
various kinds — 
fifty years expe- 
rience making 
bonds for the 
world's best 
inding wheels 

Ped- 


FOR THAT PERFECT 
FINISH — Chicago 
Wheels made 
with FV Bond 
hold their shapes 
even when run at high speed—produce a satin-Iik 
finish that is so accurate it passes any surface 
lyzer test hands down. 


are tough. long lived, depend- 
styles and grains, 


—Only sizes up to 3” in diam- 
ith full WPB approval. 


1 Grinders a: 
available to all who have priori 


still 


— Send for Free Catalog 

hey CHICAGO WHEEL & MFG. CO. 
1101 W.Monroe St., Dept. PO, Chicago 7, I. 

Glamorize Your Home With 


Amazing Liquid 

tic Paint 
* 

ONE COAT 
COVERS 


=) puasticareis one of 
chemistry’ war-tes 
EXTERIOR iracles—TME PANT 
OF TOMORROW -TODAY! It's self-leveling, 
leaves no brush marks. So, anyone can 
apply it. ONE COAT COVERS clapboard, stucco, brick, plaster- 
board, metal —any surface, Gives a hard, fadeproot finish 
that is amazingly durable and beautiful. Washes like fines tie. 
Money Back Guarantee 

Use 25% of this liquid plastic paint. If not delighted, rerurn 
the fat and receive fll fund Order fo cash, pos pa; or 
€.0.D., plus small express charge. Colors: White, Ivory, 
ream, Buff, Dusty Rose, Peach, Grey, Blue, Brown, Black, 
light, medium, ot dark Green. Gal. covers 300 sq. ft. 


aaa? SAN 
CELLO-NU PRODUCTS, 333 W. Mich. Dept. 1, Chicago 1 


Dealer Inquiries Invited 


Here are little giants of the tool world — 
“Dyno-Mite” . . . world’s smallest (users 
call them “‘finest”) production tools. Per- 
fectly balanced for easy handling, the 
streamlined drill packs surprising power. 
Weighing only 2}4 pounds it is easily 
handled by women, yet it will operate in 
steel at speeds to tax the staying power 
of any operator. 

And “Dyno-Mite” electric screw drivers 
and nut runners (illustrated), weighing 
only 334 pounds, give greater load capac- 
ity and high efficiency with almost a total 
absence of vibration. The new “Adjusto- 
matic” Selective Torque Clutch allows for 
instant adjustment from the outside of the 
tool and transmits power with velvet 
smoothness. Write for further details. 


MILLERS FALLS 
TOOLS 


MILLERS FALLS CO. Greenfield, Mass., U.S.A. 


Sey War Sevings Bonds and Stamps regularly. 


FACTORY WORKERS 


warned about 


ATHLETES FOOT 


Peeling Toes! ( 


If you're discouraged about a stubborn, 
hard to relieve case of Athlete's Foot (very 
catching) —just try Eztra Strength ZEMO 
—a Doctor's invisible medicated liquid 
backed by 85 years’ success. 

First applications of ZEMO promptly 
relieve your distress and on contact actu 
ally kill those vicious germs that most 
commonly cause and spread Athlete's 
Foot. Use Zemo freely—soon your dis- 
comfort should disappear. Stainless—so 
clean to use! Get today. Any drugstore. 


NOTE: For reat stubborn 
casea buy Bixtra Strength canes uy Biira Sirens FE MQ) 


"TELESCOPING MEASURING TOOLS 


_ Measure Al Holes, Slots, Ete.—8/' 
‘Micrometer Accuracy on 
wh SET OF FOUR TOOL’ 


“Simplified” 
OUAL CONTROL 


Only opis C00. 


ENGINES IN STOCK 


Action! Thrills ! Oe 


ACTUAL 
PHOTOGRAPHS goo rhe 


OF U.S. PLANES, TANKS, PAID 


WARSHIPS, CAMPS 


SEE NEW AIRPLANES, GANT 
TANKS. DREADRAUGHTS 
TW REAL ACTION 


WANTED 


IDEAS, INVENTIONS, 
HIGH-PRECISION PRODUCTS 
FOR POST-WAR MANUFACTURE 


This Compony, with 2 modern 
ties, ond 1,400 employees, at pr 
‘engaged in the most exacting type of 
high-precision wor production, wonts 
new inventions or products requiring 
i ‘ond skill for post-war 


Write New Products Division, Dept. PSP 


THE MB MANUFACTURING CO, 
NEW HAVEN, CONN. 


Wondere 
LINE-NOISE 
ELIMINATOR 


wer 100,000 
nd full 
complete 


LOOK AT THESE EXCLUSIVE FEATURES... 
that make HOBART the outstanding welding 
} machine buy for more quality welding 
\ POLARITY CONTROL IRE eres sarers ie 
for ease in operation, yet built to 
give years of dependable serv- 
IN-BUILT EXCITER Kee ‘on all types of welding jobs. / ga” 


& COOL OPERATION HO: BART sRorwees co. 


4 Trey. Ohio 


“One of the World's Largest Builders of Arc Weldertand equipment.” 
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Act now to avoid a 


Ingid Family 


A GENUINE 


HIDE GLUE 


READY -TO- USE 
No mixing or heating means no «.-INSULATE YOUR ATTIC 


chilled join WITH BALSAM-WOOL 


AT YOUR HARDWARE DEALER Will another winter of shivers and shakes afflict 
oF send! 30 casts: for'¥/ plato The your family? Will cold wave warnings again 
Frontlin Glue Co., Columbus 3, Ohio make you shudder? Not if you insulate your attic 
—now—with Balsam-Wool Attic Insulation! 
It’s the simple, practical, inexpensive way to keep 
WY more comfortable-while you save up to 20% in fuel. 


unerican Industry to change 
producto Hover bight Balsa 


m-Wool Attic Insulation is so easy to apply! 
tail ied by Be of tis machine shops I's laid like a rug in your attic—no fuss or muss. 
fa tol toma, s : é ; 
Windproof, moistureproof and fire resistant, it 


fey are. the gives lifetime service, saving money on your fuel 


nee 5a er bills year after year. In fact, Balsam-Wool is so 
‘ - good that it’s sold under a money-back guarantee of 
"STRONG BROS TOOL CO. P ‘complete satisfaction! Mail the coupon or see your 


"The Teal Holder People” 


Re cloaca lumber dealer about applying Balsam-Wool 


before it’s too late—don’t let a possible insulation 
shortage cheat you out of comfort! 


RATIONED MOTORISTS lane. 


wins, Now Get EX7RA SEALED ATTIC INSULATION 


GASOLINE MILEAGE sm vtncenc tanner som 


(OOD CONVERSION COMPAN 
Minne 
demen I want to know more about Balsm- 
ue Attic Insulation. Z 


ro assist special informae 
tion, please check: Lam a home owner C) 
renter G] architect contractor G) 
ident () postwar planner C) 


3. smoother running, added 
cia : 


he Supercharge principle. Saves gaa Automat~ 
feu? Provides peter gas minture. Guaran- 
relveup to 30%, entra gases, 


FITS ALL cans AGENTS TRIAL OFFER 


Sete Pope aa, ck, tractor a 
feed ano Spe ly 
0x7. State Sty, Wauwatosa 13, Wie 
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S$o-Lo SAVES 


AND MOST ANYTHING MADE 
OF LEATHER AND CLOTH 


Paint Brush Bath! Keey 
brushes soft, spring: 


© Spreads Like Butter ready for the nex 

stores old brushes to useful 
© Dries Hard Overnight work. All the hard, caked 
© Flexible—Non-Skid aint dissolve 


© Waterproof—Won't Come Off 
A ak. 


Five and Ten 


Longer The Paveat | 


Life for Dic-A-Doo Paint Cleaners. 
ES DIC-A-DOO 

TIR PAINT BRUSH 
Easy to fix cuts, bruises, 
worn spots in tires af 
ome. Keeps out grit 
and water. Add hun- 


dreds of miles wear to 
your tires with SO-LO. 


Re-Sole Your Own 
SHOES 


—athome. Spread on So-Lo \ t < 


Tike pater, Wore like lenher. 
Use it for all footwear, children’s 
and grownups’. Also use So-Lo 
for raincoats, boots, etc. Guar- 
anteed to SAVE! 


1,001 Repairs in the Home, 
Auto, Farm, Factory and Shop 


Tired Kidneys 
Often Bring 
Sleepless Nights 


‘your kidneys contain 15 miles of tiny tubes 
or titers, uch help to Facts the bod and kesy Foe 
healthy. "When they get tired and don't work right in 


the daytime, many people have to get up nights. Don't 

a Regiect this condition and lose valuablo, restful sleep. 

O- Ce) AT ANY HARDWARE | matier'to remsin ‘in sous blood, it may also cause nage 
sing Pheumiatic pains, leg pains, tose of Dep 

AND 10c STORE | snd energy, swelling, puffiness’ under the eyes, head~ 


ir druggist for Doan's Pills, used 
Buy Wor Savings Bonds and Stamps regularly. ions for over 40 yea! 


successfully rs. They give hap= 
By relief and will help the 18 mes of ‘Kidney tabes fash 
Sut ‘poisonous waste from your blood.Get Doan's Pills. 


BE 


7 aa hy 
BEFORE STARTING oe 


DIRTY WORK MERCY 
temo-reK” art 


cold cream 


Floating down to earth with the para- 


troop attack—or spot landing t ster 


1 to isolated wounde 
th 
SAFE-T-CHUTE. 
ans of helping to s 


vital today’s Red 


When 

through work, 
grime and paint 
wash right off 


‘This modern 


those in need of quick medic 


‘ontribution of 


or, too, will 


It acts like an 


invisible glove 


DU PONT Wherever you fly.. er you fly 


wear a SAFE-T-CHUTE, for it is truly 
a “the life line of the a 


's fast route, 


hat he eat 


because 


wow 


Test-O-Lite ste 


UTS “FINGER” ON THE 


TROUBLE SPOT-- QUICKLY ff | ‘THE MORE BONDS YOU BUY 
[THE MORE HOURS THEY FLY 


SWITLIK PARACHUTE COMPANY 


L.S.BRACH MFG. CORP. Dept. PS? TRENTON 7, NEW JERSEY 


5S Dickerson St. Newark, WJ. ‘OUTLETS (© 1944, setae Paracte Ce. 
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AN All-Purpose STEEL 
TOOL BOX 
fr 


Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 


WARNER ELECTRIC €0.,260 W. mie 
I Gentlemen: Send Free Sample 


Buy Wer Savings Bonds and Stamps regulerly. 


in every battle... 
doing vital jobs... 
unfailingly. 


FLASHLIGHT 
BATTERY 


in. 
this 

‘WALLY FRANK Lad be 

Yo E. 45th ST., NEW YORK 17, N. Y.. DEPT. 107 


pon-surei 
Ereatment is 
Gliaic's FREE Book. 
BALL CLINIC, Dept. 5100, Excelsior Springs, Mo. 


ux BIG MON 


350 Cuts 
a Minute 


ple 
OTTAWA reactor saw 


Tarnrod sinner blpeae ther fo 
Bree pectinetinaacart cae 
Sigs ced eon ole ue Hosen 
See crate ete nrscane tase 
Bul larehsera nz stent ty (nha 
OTTAWA MFG. CO.,0.901 Forest Ave., Ottawa, Kansas 
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SAWING 
woop Now! 


+ TOUGH FINISH 
+ WASHABLE-SCRUBBABLE 
% NON-SCRATCHABLE 

4 NON-YELLOWING 

% NO BRUSH MARKS 

Use this true liquid plastic to 
renew furniture, walls and 
woodwork. Easy to apply with 
brush, dries to long-weari 
high-gloss, brilliance whice 
ish. Made of same ingredients 
asscience’s new plastic articles. Beware: don'taccept 
substitutes, Buy SUPERIOR, the true liquid plastic! 


ORDER NOW ON MONEY-BACK GUARANTEE 


No. 1 for walls, woodwork. No. 2 for furniture, 
Pure white or can be tinted. $5.95 per gal. with 
Special Thinner. Express prepaid or COD if desired. 
SEND YOUR ORDER OR WRITE FOR 
FREE ILLUSTRATED CIRCULAR 


SUPERIOR PAINT AND VARNISH WORKS 


B 2254 NORTH ELSTON AVENUE © CHICAGO 14 


PER GALLON 
DELIVERED 


COMPLETE RADIO 
PARTS CATALOG 


EVERYTHING in RADIO and 
ELECTRONICS for War Train- 
ing, Maintenance or Repair 


New R-F Resonance and 
Coil Winding CALCULATOR 
Easy to use! For fast ac 
curate determination of 
resonance factors and coil 
winding di ,- 37-98: 
Postpaid, only 28. 


RADIO'S FINEST BOOK VALUES 


Specially prepated to aid radio training in schools 
and induscy. Fll of valuable data Sen forall six} 
Radio Formulas and Date Book No. 37-752. .10¢ 

Dictionory of Radio Terms No. 37-751...10¢ 


ALLIED RADIO cone. 


SEPTEMBER, 1955 


$12.35 if 
Plans Bought 
Individually 


*% 
o 


Transronwen gneeaons 


fp Se 


=> INOING 


FOR SPARE TIME and 
LEISURE HOURS 


‘There are lots of valuable ideas 
in this amazing manual—ideas 
{hat you will, enjoy | working 


als can usually be found around 
garages, workshops and scrap 
yards. 

fuer coeva 4 


NO SPECIAL TOOLS or 
EXPERIENCE NEEDED 


‘The tools you have around the 
house and” the explicit. dlrec= 
tions accompanying our ‘plans 
are all you heed to don good 
Sob ‘on “any of the projects, 
‘among them being: 


WIND PLANTS 


nse 
motors aa 


Sa 


fucraic ——exectme 


‘SCOOTER f FENCERS, 


Eleetrie Drills 
Electrie Seooter 


Insect Electrocutors 
Electrie Bleyele Pusher, ete, 


SEND NO MONEY— 
BUT 


jue i 


Send a. postcard with your 
TRACTOR Quest to send the LeJay Manu. 
tons 21'C.0.D. and the postman wilt 


Geliver it at your door. If you 

are not eotireiy satiated after 
lays perusal, ‘sen 

and. we Will refund the $1.60; 

however, that 

ve been. consid- 


BUILT FROM OLD 


AUTO GENERATORS | §22°3 ve"isis 0:2 a 


$1.50" now, under” the 
Buarantee. "In Cana 


AND PARTS 


7 


23 Leday Building 


MINNEAPOLIS — 8 — MINN 
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ARE You AN 
OLD MAN 

AT QUITTING TIME 
— 3 é 


Do you think it's al! 
right for you to feel so 
Jagged ont at quitting 
time? Do you know why 
you're so tired? With 
many men it’s the wnsus- 
pected stcain and “drag” 
‘on delicate, hidden cords 
that saps energy... and in 
many cases these strains 
can be relieved comfort- 
ably with the help of a 
Bauer & Black Suspensory. 


READ THIS FREE ILLUSTRATED BOOK! 


 soby they say they Jee! 
more active... more 
through the day 


FEEL “BUSHED" ANOTHER DAY 


Chicago 16, 1, 
Send me your booklet 


(AUTOMATIC RETOOTHER "Eu"? 
Makes New Profits ‘ 


WORLD‘S rOWEST. “PRICE | 


ADDING MACHIN, Eom a 


vues TAL 


omy 
ke 


eee ate. 


CALCULATOR MACHINE COMPANY (Mfrs.) 
DEPT. 446 P. ©. BOX 1118 CHICAGO, ILLINOIS 


Buy War Savings Bonds ond Stemps regularly. 


Speed Snap 


WITH A BACK OF STEEL 


“Work Out of Tough Swsagag Jobs 


Steel back of Speed Sweep brushes is the basis of unique 
construction for faster, easier, better sweeping. Block is 
norrower — easier to handle. Tufts of longer, better fibres 
‘ore more compact — provide “spring and snap" action. 
Handle instantly adjustable to height of sweeper — re- 
duces fotigue ond strain. Speed Sweep brushes ore built 
to outlast ordinary brushes 3 to 1 


GUARANTEED. 


IF COMFORT HAS 
BEEN A LUXURY 


“ASTHMA 
RELIEF 


A Modern Inhalant Method for 
Relieving the Symptoms of Asthma 
of Non-Cardiac Nature and Hay Fever 


Breatheasy 


Money Back Guarentee 
Send for Free Book, Dept. PS 
BREATHEASY DISTRIBUTORS, INC. 
65 Cedar St., Seattle 1, Washington 


4 CAUTION: Reod Literature Thoroughly 
‘ond Use This or Any Similar Product 
Only As Directed 


Seal Windows and Doors— 
Cut Heat Losses 


KALK-KORD 


Seals Cracks Quickly, 
Easily, Without Tools! 


Kalk-Kord, the original non- 
hardening caulking compound 
in soft rope-like form, enables 

window and door 
inst cold and diet, 


What aTool Box 
Bg 


‘You simply press Kalk-Kord 
in place with fingers alone, no 
ituns o¢ other tools needed. It 

is non-oxidizing and will not 
4, oF harden. Kalk-Kord seale tightly and it 


PRIORITY — 
NEEDED! 


Kord now. Lower your heating bills and avoid 
lls and drapes due to drafts. Use it also to seal 
ly cracks oF nail holes in woodwork or plaster 

rd is waterproof and can be painted over imume- 
desired. 


are enthu 


Buy Ke rd at your nearest 


store or order from 


PRESSTITE ENGINEERING COMPANY 
3976 Chouteau Avenue St. Louie 10, Missouri 


vraag 
APS Se a for Pl rtd 


& , BUILD YOUR OWN MACHINE TOOLS! 
Blueprints $1.00 - Ca2alog FREE 


ett sneer Roar on tent ntl nd wand web 


DU PONT 
_bUCO CEMENT 


Sharpens drills from 3/32” up to 1-1/16” diameter. aoe old drills 
like new in 3 different drill point 
Will grind short, medium and | 
Pays for itself the first week 
WHEN NOU ORINO DRILLS WITH THE SUPER GRINDER 


ONLY 
$2-95 


COMPLETE! 


MACHINE SHOP 
re ‘SUPER GRINDER. "Just mall Your check 
‘order for $2.05, complete, and Your address—the St 
“GRINDER will come to you quickly, postege bald: 


Fred F. Ten Eyck, Distributor MONEY 
Dept. B, 758 S. Irolo St. BACK 
Los Angeles 5, Colifornia GUARANTEE 


The Sharper the Kiniie, 
the Better the Plane! 


Buy War Savings Bonds ond Stamps regularly. 


SAW TO THE LINE 


—and Save Your Breath 


only 


|: 
post. 
PAID 


Money Back If 


LOST OUT SALE 
TELESCOPES 5 49 


SELLER 


say 


Store Route Plan amar 


PAYS BIG MONEY 


This Horseshoe 
Ring, Handmade, 
Hand - engraved, 


earl, is a 
KOUT! 


AMERICAN JEWELRY CO., wrbsiity. Wve, 


SAVES VALUABLE TIME AND MONEY 


a | AMAZINGLY SIMPLE 
ELECTRIC AND EASY TO OPERATE 
LignT Werbeene, shy carried 
CiRcUIT Fight to to the, oho i 
Wired 110 volt Tighe pete 
‘WORKS ON IRON, STEEL, 


= 
Ss, BRONZE AND Fa COMPLETE 


8 
OTHER Mi 


Has eight wees and carbon are welding heat stages. Does work 
You would think only possible with a larger, more expensive machine, 


DESIGNED TO DO HIGH-GRADE WELDING INEXPENSIVELY 
Maintenance men, farm hanic machi hops, foundries, 
auto, general Tepalr tes ding shops aa DYNAMIC 
nd ible and useful that they cannot 


out 
io doa variety of high-grade welding jobs by following the 
Practical’ sim plied aera and welding instructions fur= 


Bished. 
GET DETAILS on pall eeoay TRIAL OFFER 


Qnee you see a, yada 


to be withs 


Nothing else to buy. 
atistance and particulars on how t 

Row Priced welders. ‘Ket 
still available. 


Soe PLS 


NAMIC WELDER CO. cuvcace ver 
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Seltin g Peformance Records 
one ‘Precision Machining 


ances have always been the watch 
words of the aviation industry. But 
th the war came demands for 
higher speeds and better perform- 
ance. This meant that even closer 
tolerances had to be established 
and maintained through the great- 
est production schedules in history. 
‘We are proud that providing lathes 
to meet the exacting requirements 
of warplane production is one of our 
important assignments. Throughout 
the aviation industry South Bend 
Lathes are setting enviable perform- 
ance records for precision machining. 

In all metal working industries, 
South Bend Lathes are giving the 
same dependable service that they 
are giving in the aviation industry. 


Versatile and efficient, they are also 
used for emergency service work 
by the Armed Services. They travel 
with the Army in compact mobile 
machine shops. Many fighting ships 
of the Navy have one or more South 
Bend Lathes on board for making 
emergency repairs at sea. They are 
used by the Air Forces in repair 
bases here and overseas. 

Now, as before Pearl Harbor, our 
entire factory is devoted to the pro- 
duction of South Bend Lathes. No 
other product is made by us. There 
has been no lowering of standards 
because of wartime restrictions and 
shortages. The use of substitute ma- 
terials is negligible, limited to non- 
essential parts. Improvements have 
been accelerated. Today, South Bend 
Lathes are better in every way. 


South Bend Engine Lathes and 
Toolroom Lathes are made in five 
sizes: 9°,10",13", 1454", and 16” swing. 
Precision Turret Lathes are avail- 
able in two sizes: Series 900 having 
34" collet capacity, and Series 1000 
having 1” collet capacity. Write for 
Catalog No, 100-C. 


POST-WAR PRIORITY PLAN 


‘To those who cannot qualify for a war- 
time priority, South Bend Lathe Works 
offers a practical Post -War Priority 
Plan, You can place your order now for 
any South Bend Lathe. No deposit or 
down payment is required. We ask only 
that the order be placed in good faith. 
When civilian production is resumed, 
orders will be filled in the sequence 
established by the numbers of the Post- 
‘War Priority Certificates. Should con- 
ditions necessitate, the order may be 
cancelled at any time, Write for details 
of this plan, 


BUY WAR BONDS NOW...SAVE FOR LATHES 
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SOUTH BEND LATHE WORKS 


LATHE BUILDERS FOR 37 YEARS + SOUTH BEND 22, INDIANA 


POPULAR SCIENCE 


\ANNOSTRAND'S 
SCIENTIFIC 
ENCYCLOPEDIA 


This great 
pook isbest: 
and bound tor 


1WYaby 24 inchesthick. 


1500 Pages 
1200 Illustrations 


HIS great new work presents—for the 
J first time in one volume—a complete 
coverage of the terms of science and en- 
gineering. Principles are clearly explained 
—me of calculation are fully described 
with the formulae and units—chemical struc- 
tures and reactions, physical laws and. in- 
stcuments, engineering design, construction, 
and operation are merely suggestive of it! 
tremendous scope—which extends through 
‘out the entire range of technical knowledge 
up to the most recent advances and inven- 
tions, The great number of photographs, 
diagrams, and charts have been specially 
prepared and selected to show the salient 
facts most clearly. Innumerable tables and 
summaries make all this information easily 
available for instant reference. 

This vast fund of information has been 
prepared and organized by a plan that 
‘sures its usefulness, completeness, and 
‘curacy. Each entry is first explained in sim- 
ple, broad cerms that are easy to understand, 
and that serve as an illuminating introduc: 
tion t the detailed and more advanced in- 
formation which follows. 


For the student, the hobbyist, the manual 
worker, this great volume supplies, for the 
first time, a single, convenient source of 
reference covering ‘all the sciences. The 
ample cross-references make it tasy to ful- 
low a complete course of study on any 
chosen subject. By this flexible plan of ar- 
rangement, the professional scientist, who 
wants specific information instantly, ‘either 
in his own field or any related field, can 
find it in a few seconds in its alphabe 
place—comprehensively treated in the lan- 
guage he works with—the language of 
Science. 

Answers tens inds of questions such a3: 
jones aan eae es: 
Diescl Engine operates How ltt conditioning une: 
‘Stage basteies wosk"Hidw to Bnd yoo? poston at 
Sea—flow to da dead reckoning=How your nervous 


MAIL COUPON ON OPPOSITE PAGEm> 


¢ FOR BEST 
AIRPLANES, 
PAGE 12° 


po 10 
AR LIFE 
PAGE 12% 


Man S% 
URVIVE ROR07 VARFAREZ, 
CPLA | 


